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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 This invention relates to novel phosphonate-nucleotide ester derivatives or pharmaceutical^ acceptable 

salts thereof. More particularly, it relates to novel phosphonate-nucleotide ester derivatives or pharmaceuti- 
cal^ acceptable salts thereof which can be orally administered as antiviral agents. 

2. Background of the Invention 

70 

Infectious viral diseases have been recognized as medically important problems. For treatment of such 
diseases, drugs having antiviral activity but no inhibitory activity on growth of normal cell lines have been 
developed. For example, 9-<2-phosphonylmethoxy)ethyladenine (PMEA), 9-(2-phosphony!methoxy)ethy 1-2,6- 
diaminopurine (PMDAP) etc. have been reported to be effective on herpes simplex viruses type-l and II 
75 (HSV-1 and HSV-2), human immunodeficiency virus (HIV), hepatitis B virus (Yokota et al., Antimicrob. 
Agents Chemother., 35, 394 (1991); Votruba et ah, Mol. Pharmacol., 32, 524 (1987)]. 

The problems of these nucleotides and ionic organophosphate esters are their deficiency of oral 
absorptivity [see, De Clercq et al., Antimicrob. Agents Chemother., 33, 185 (1989)]. Therefore, these 
compounds should be parenterally administered, for example, by intravenous or intramuscular injection, to 
20 attain sufficient blood concentration to elicit their effect. 

However, it is difficult to apply treatment utilizing parenteral administration unless the subject is in a 
hospital. Accordingly, it is not a preferred method to treat subjects suffering from altricious diseases such 
as AIDS and HBV diseases. Accordingly, there required development of drugs which have antiviral activity 
and can be parenterally administered. Up to date, no drugs have been put into practical use 

25 

SUMMARY OF THE INVENTION 

The present inventors have studied intensively to solve the above problems. As the results, we have 
found that the object can be attained using a certain kind of phosphonatenucleotide esters, and have 
30 attained the present invention. 

That is, the point of the present invention resides in phosphonatenucleotide ester derivatives of the 
following general formula (I): 
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(wherein R 1 and R* independently represent hydrogen, halogen, hydroxyl. mercapto. C 6 -C, 0 arylthio or 
ammo), R3 represents C-C, alkyl or ethyl having one or more substituents selected from the group 
cons.st.ng of fluorine. C,-C< alkoxy, phenoxy. C 7 -C 10 phenylalkoxy and C-Cs acyloxy; R 4 represents ethyl 
havmg one or more substituents selected from the group consisting of fluorine. C,-C 4 alkoxy phenoxy C 7 - 
Co phenylalkoxy and Cz-Cs acyloxy; X. Y and Z independently represent methyne or nitrogen atom)- or 
pharmaceutically acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be explained in detail. 

Phosphonate-nucleotide ester derivatives of the present invention are represented by the above general 
formula (I). In the above general formula (I), halogen atoms in R' and R* include, for example fluorine 
chlor.ne, bromine, inodine; U-C.o arylthio includes, for example, phenylthio, tolylthio, naphthylthio C,-C,' 
alkyhn W includes, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl. sec-butyl tert-butyl C,-C, 
alkoxy as a substituent on ethyl in R3 includes, for example, methoxy, ethoxy, n-propoxy. i-propoxy butoxy 
C 7 -C,o phenylalkoxy includes, for example, phenyl-C,-C, alkoxy such as benzyloxy. phenethyloxy ' phenyl- 
propoxy. C 2 -C5 acyloxy includes, for example, acetoxy, propionyloxy, butyryloxy, i-butyryloxy, valeryloxy 
C,-C 4 alkoxy. C7-C0 phenylalkoxy and Cz-Cs acyloxy as substituents on ethyl in R 4 include those on ethyl 
in R 3 . 7 

A preferred ring A in the above general formula (I) includes: 

Rl R 1 R i 



(wherein R- and R* independently represent hydrogen, halogen, hydroxy!, mercapto. Cs-Co arylthio or 
50 amino). 

A particularly preferred A is 
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(wherein R 1 and R 2 represent amino) 

gJi2?S c "c In'' 2 ' 2 h 2 - tri,luo r h ,r l " 3n ethy ' a substituent se.ected from a 

conslina ST? "If "''T^' ^ " 9r ° UP 3 SUbstituent s <" from a group 

the s C ubT»ZnK 2 T 6nt inVenti ° n form taUt ° merS SUCh as kelo - eno1 depending on 

the substrtuents. Such tautomers are also included in the present invention 

Examples of the present compounds are shown in the following tables 1 to 7 (in the tables PS 
indicates the position of the substituent: (in tne tab,es ' P S - 
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-CH 2 CF, 


N 


c 


N 


X 




1 0 8 


— H 


-NH 2 


-CF 2 CF, 


-CH 2 CF, 


N 


c 


N 


z 


25 


10 9 


-H 


-NH* 


-CH 2 CF, 


— CH2CF3 


N 


c 


N 


X 




1 1 0 


-H 


-NH, 


-CH,CF, 


-CH 2 CF, 


N 


c 


N 


z 


30 


1 1 1 


-H 


-NH* 


-CH 2 CH 2 0CH, 


-CH 2 CF, 


N. 


c 


N 


X 




1 1 2 


-H 


-NH 2 


-CH 2 CH 2 0CH, 


-CH 2 CF, 


N 


c 


N 


z 


35 


1 1 3 


-H 


-NH 2 


-CH 2 CH 2 0CH, 


-CH 2 CH 2 0CH 3 


N 


c 


N 


x ! 




1 1 4 


-H 


-NH 2 


-CH 2 CH 2 0CH, 


-CH 2 CH 2 0CH, 


N 


c 


N 


z 


40 


1 1 5 


-H 


-NH 2 


— CH2CH2OC2H5 


-CH 2 CH 2 0C 2 H 5 


N 


c 


N 


X 




1 1 6 


-H 


-NH, 


-CH,CH 2 0C 2 H 5 


— CH 2 CH2(3C 2 Hs 


N 


c 


N 


z 




1 1 7 


-H 


-NH 2 


^CHjCHzOCaHT 


-CH 2 CH 2 0C,H 2 


N 


c 


N 


X 


45 


1 1 8 


-H 


-NH 2 


-CH 2 CH 2 0C,H7 


"~CH2CH20C3H7 


N 


c 


N 


z 




1 1 9 


-H 


-NH 2 


-CH 2 CH 2 0C 6 Hs 


-CH 2 CF, 


N 


c 


N 


X 


50 


1 2 0 


-H 


-NH 2 


-CH 2 CH 2 0C 6 Hs 


-CH 2 CF, 


N 


c 


N 


z 
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s 


Comp. 
Na 


P 1 


P 2 

IS. 


R 3 


K 


X 


Y 


z 


P.S. 




1 2 I 


-H 


-NH 2 


-CH 2 CH 2 0C 6 H s 


— CH2CH2OCH3 


N 


C 


N 


X 


70 


1 2 2 


-H 


-NH 2 




~CH2CH20CH3 


N 


C 


N 


Z 




1 2 3 


-H 


— NH 2 


^Cf^CfUOCeHs 


-CH 2 CH 2 0C 8 Hs 


N 


C 


N 


X 


75 


1 2 4 


-H 


-NH 2 


^CF^QkOCsHs 


-CH 2 CH 2 0C 5 Hs 


N 


C 


N 


z 


1 2 5 


-H 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF 3 


N 


C 


N 


X 




1 2 6 


-H 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF 3 


N 


C 


N 


z 


20 


1 2 7 


-H 


-NH 2 


-CH 2 £H 2 0CH 2 C 6 H s 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 




1 2 8 


-H 


-NH 2 


-CH 2 CH 2 OCH 2 C s H 5 


-CH 2 CH 2 0CH 3 


N 


C 


N 


z 


25 


1 2 9 


-H 


— NH 2 




■"Cl^Cl^OCfiHs 


N 


C 


N 


X 




1 3 0 


-H 


-NH 2 


^CFkCfUOCFUCsHs 


-CH 2 CH 2 0C s Hs 


N 


C 


N 


z 


30 


1 3 1 


-H 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


~~CH2CH20CH2CeHs 


N 


C 


N 


X 




1 3 2 


-H 


-NH 2 




— CH2CH2OCH2C6H5 


N 


c 


N 


z 




1 3 3 


-H 


-NH 2 


— CH2CH2OC2H4C6H5 


— CH2CH2OC2H4C6H5 


N 


c 


N 


X 


35 


13 4 


-H 


-NH 2 


~CH2CH20C2H4CsH5 




N 


c 


N 


z 




1 3 5 


— H 


-NH 2 


-CH 2 CH 2 0C(0)CH 2 


-CH 2 CF 3 


N 


c 


N 


X 


40 


1 3 6 


-H 


— NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


z 




1 37 


-H 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


X 


45 


13 8 


-H 


— NH 2 


-CH 2 CH 2 0C(0)CH 2 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




13 9 


-H 


— NH 2 


-CH 2 CH 2 0C(0)CH 2 


CH2CH2OC6HS 


N 


c 


N 


X 


50 


1 4 0 


— H 


-NH 2 


-rCH 2 CH 2 OC(0)CH 2 


-CH 2 CH 2 0C 6 H 5 


N 


c 


N 


z 
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5 


ump. 
Na 


R 1 


R J 


R 3 


R 4 


X 


Y 


z 


P.S. 




1 4 1 


-H 


-NH, 


-CH 2 CH 2 0C(0)CH 2 


vi 1 2 Ol 12 UU I2w $115 


M 
In 


c 


M 


v 
A 


10 


1 4 2 


-H 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


V/ J 1 2 vl 1 2 Ul/Jl 2 v 6 n 5 


In 




KT 
In 


Z 




1 4 3 


-H 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


— ch^ch* npffftrn, 

W12UII2UVAU/vri3 


M 

IN 


U 


IN 


A 


75 


1 4 4 


-H 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 




IN 


L 


N 


z 




1 4 5 


-H 


-NH 2 


-CH 2 CH 2 OC(0)C 2 H 5 


-CH 2 CH 2 OC(0)C 2 H s 


N 


c 


N 


x 


SO 


1 4 6 


-H 


-NH 2 


-CH 2 CH 2 0C(0)C 2 H s 


-CH 2 CH 2 OC(0)C 2 H s 


N 


c 


N 


z 




14 7 


-H 


— NH 2 




-CH 2 CH 2 OC(0)C 3 H 7 


N 


c 


N 


X 


25 


1 4 8 


-H 


-NH 2 


-CH 2 CH 2 0C(0)C 3 H7 


-CH 2 CH 2 OC(0)C 3 H 7 


N 


c 


N 


z 




1 4 9 


-H 


-NH 2 


-CH 2 CH 2 0C(O)C*H 9 


-CH 2 CH 2 OC(0)C<H 9 


N 


c 


N 


X 


30 


1 5 0 


-H 


-NH 2 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 OC(0)C«H, 


N 


c 


N 
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s 
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Na 


R 1 


R 2 


R 3 


R 4 


X 


Y 


z 


P.S. 




15 1 


-OH 


-H 


-CH, 


-CF 2 CF, 


N 


C 


N 


X 


70 


1 5 2 


-OH 


-H 


-CH, 


-CF 2 CF, 


N 


C 


N 


Z 




1 5 3 


-OH 


-H 


-CH, 


-CH 2 CF, 


N 


c 


N 


X 


75 


1 5 4 


-OH 


-H 


-CH, 


-CH 2 CF, 


N 


c 


N 


Z 




1 5 5 


-OH 


-H 


-CF 2 CF, 


-CF 2 CF, 


N 


c 


N 


X 


20 


1 5 6 


-OH 


-H 


-CF 2 CF, 


-CF 2 CF, 


N 


c 


N 


Z 




1 5 7 


-OH 


-H 


-CF 2 CF, 


-CH 2 CF, 


N 


c 


N 


X 


25 


1 5 8 


-OH 


-H 


-CF 2 CF, 


-CH 2 CF, 


N 


c 


N 


Z 


1 5 9 


-OH 


-H 


-CH 2 CF, 


-CH 2 CF, 


N 


c 


N 


X 




1 6 0 


-OH 


-H 


-CH 2 CF, 


CH2CF3 


N 


c 


N 


Z 


30 


1 6 1 


-OH 


-H 


-CH 2 CH 2 OCH, 


-CH 2 CF, 


N 


c 


N 


X 




1 6 2 


-OH 


-H 


-CH 2 CH 2 OCH, 


-CH 2 CF, 


N 


c 


N 


Z 


35 


1 6 3 


-OH 


-H 


-CH 2 CH 2 OCH, 


-CH 2 CH 2 OCH, 


N 


c 


N 


X 




1 6 4 


-OH 


-H 


-CH 2 CH 2 OCH, 


-CH 2 CH 2 OCH, 


N 


c 


N 


Z 


AO 


1 6 5 


-OH 


-H 




— CH 2 CH 2 OC 2 Hs 


N 


c 


N 


X 




1 6 6 


-OH 


-H 


CH2CH20C2H5 


CH 2 CH 2 OC 2 Hs 


N 


c 


N 


z 




1 6 7 


-OH 


-H 


— CH2CH20C3H7 


— CH 2 CH 2 OC,Ht 


N 


c 


N 


X 


45 


1 6 8 


-OH 


-H 


— CH2CH20C3H7 


— CH 2 CH 2 OC,Ht 


N 


c 


N 


z 




1 6 9 


-OH 


-H 


-CH2CH20C6H5 


-CH 2 CF, 


N 


c 


N 


X 


50 


1 7 0 


-OH 


-H 


•"CfWf^OCsHs 


-CH 2 CF, 


N 


c 


N 


z 
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5 


Corop. 
No. 


R' 




R 3 


R* 


X 


Y 


z 


P.S. 




1 7 1 


-OH 


-H 


-CH 2 Ch OCeHs 


-CH 2 CH 2 0CH 3 


N 


c 


N 


x 


70 


172 


-OH 


-H 


-CH 2 CH 2 OCsHs 


CH2CH2OCH3 


N 


c 


N 


z 




1 7 3 


-OH 


-H 


-CH 2 CH 2 0C«Hs 


— CH2CH20C6H5 


N 


G 


N 


x 


15 


1 74 


-OH 


-H 


— CH 2 CH 2 OCsHs 


CH2CH20C6HS 


N 


c 


N 


z 


1 7 5 


-OH 


-H 


-CH 2 CH 2 OCH 2 C s H 5 


-CH 2 CF 3 


N 


c 


N 


x 




1 7 6 


-OH 


-H 


CFkCtUOCI^CeHs 


-CH2CF3 


N 


c 


N 


7 


20 


1.7 7 


-OH 


-H 


LH*L»imI]LH«>i.£ He 

«' * i. VI 1 i vol Ig 




IN 


c 


TsJ 

IN 


Y 
A 




1 7 8 


-OH 


-H 


Vitl •> \ A\ 0 1 H W •> I . e H c 


vil 2 vi 12 Uvl 13 


IN 


r 


N 
IN 


7 


25 


1 7 9 


-OH 


-H 


LH? LH ? ULH *> L c H * 


vl 1 2 vl 1 2 vv 6115 


N 

IN 


r 
\s 


IN 


V 
A 




1 8 0 


-OH 


-H 


-CH 2 CH 2 OCH 2 C 6 H 5 




N 


r 


IN 


7 


30 


1 8 1 


-OH 


-H 


-CH 2 CH 2 OCH 2 C 6 H 5 


-GkCffcOOkCiH* 


N 


c 


N 

J. N 


X 

-A. 




1 8 2 


-OH 


-H 


-CH 2 CH 2 0CH 2 CsH 5 


-CH 2 CH20CH 2 CgH5 


N 


c 


N 


z 


35 


1 8 3 


-OH 


-H 


-CH 2 CH 2 0C 2 H4C 6 H 5 


..Hoi »n oiit.tii^i.^ric 

V* I Z VI vv 2I14V6115 


N 


c 


N 

IN 


Y 

A 


1 8 4 


-OH 


-H 


-CH 2 CH 2 0C 2 H4CsH5 


" 1 .11 m 1 .11 >>lli.nri<[.i>Her 

vl 1 2 vl 12 v»v2» 14 v SI 15 


N 

I N 


r 


N 


7 




1 8 5 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


X 


40 


18 6 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 2 


-CH 2 CF 2 


N 


c 


N 


z 




1 8 7 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


X 


45 


1 8 8 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




1 8 9 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


^Cf^Cl^OCsHs 


N 


c 


N 


X 


50 


1 9 0 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


^CI^CI^OCfiHs 


N 


c 


N 


z 
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Comp. 
Na 


R' 


R 2 ' 


R 3 


R* 


Y 


v 

X 


7 


r. o. 


1 9 1 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


— CH 2 CH 2 0CH 2 CsHs 


N 


c 


N 


X 


1 9 2 


-OH 


-H 


At f All Art / A\ t 

-CH 2 CH 2 OC(0)CH 3 


-CH 2 CH 2 0CH 2 C s H s 


N 


c 


N 


z 


1 9 3 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


c 


N 


X 


1 9 4 


-OH 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 2 


N 


c 


N 


z 


1 9 5 


-OH 


-H 


-CH2CH 2 0C(0)C 2 H S 


-CH 2 CH 2 0C(0)C 2 Hs 


N 


c 


N 


X 


1 9 6 


-OH 


-H 


-CH 2 CH 2 OC(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H S 


N 


c 


N 


z 


1 9 7 


-OH 


-H 


-CH 2 CH 2 0C(0)C 3 H 7 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


c 


N 


X 


1 9 8 


-OH 


-H 


-CH 2 CH 2 OC(0)C3Ht 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


c 


N 


z 


19 9 


-OH 


-H 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 0C(0)C4H 9 


N 


c 


N 


X 


2 0 0 


-OH 


-H 


-CH 2 CH 2 0C(0)C 4 H, 


-CH 2 CH 2 0C(0)C 4 H 9 


N 


c 


N 


z 
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5 


Comp. 
Na 


R' 


R 2 


R 3 


R* 


X 


Y 


z 


P.S. 




0 A 1 

1 0 1 


— Un 


— Url 


ru 


PC PI? 


In 


A 

U 


XT 

IN 


V 
A 


to 


O A O 

2 0 2 


A T_T 

— OH 


A TT 

— Uri 


PU 

— Ul3 


AT? AT? 


XT 


A 
U 


XT 

N 


Z 




O A o 

Z 0 0 


a u 


oil 
— Url 




PU PU 


IN 


A 

L 


XT 

IN 


V 

A 


15 


2 0 4 


A TJ 


ATT 

0 H 


— LH 3 


PTJ PC 
— CH2CF3 


XT 

N 


A 

C 


X T 

N 


z 




One 


— OH 


— Un 


PC PU 


PC PD 


XT 

IN 


A 

L 


XT 

IN 


V 

A 


20 


2 0 6 


A» T T 

— OH 


— OH 


pn pt? 
— CF2CF3 


AO AO 


N 


c 


N 


z 


2 0 7 


-OH 


A T T 

-OH 


-CF2.CF3 


-CH2CF3 


N 


c 


N 


X 




2-0 8 


-OH 


-OH 


-CF2CF3 


-CH2CF3 


N 


c 


N 


z 


25 


2 0 9 


A*. T T 

— OH 


A T T 

-OH 


At 1 AA 
-CH2CF3 


-CH2CF3 


N 


c 


N 


X 




2 1 0 


— OH 


-OH 


-CH2CF3 


-CH2CF3 


N 


c 


N 


z 


30 


2 1 1 


— OH 


A, T T 

— OH 


ATI All AATI 
-CH2CH2OCH3 


Al I AT** 
-CH2CF3 


N 


c 


N 


X 




2 12 


— OH 


ATT 

— OH 


PU PU APU 
— CH2CH2OCH3 


at j pr 

-CH2CF3 


N 


A 

c 


X T 

N 


z 


35 


2 1 3 


— OH 


-OH 


PU PU APU 

— UfciihUUu 


AI T AT I AA1 1 
-CH2CH2OCH3 


N 


c 


N 


X 




2 1 4 


— OH 


A T T 

-OH 


AT T Af I A AT 1 
-CH2CH2OCH3 


-CH2CH2OCH3 


N 


c 


N 


z 


40 


2 1 D 


Url 


Un 


ru ru nr u 


ATI PU AP U 


NT 




IN 


v 
A 


2 i 6 


-OH 


-OH 


— CH2CH2OC2HS 


-CH 2 CH 2 0C2H 5 


N 


c 


N 


z 




2 17 


-OH 


-OH 


-CH 2 CH 2 0C 3 Ht 


— CH2CH2OC3H7 


N 


c 


N 


X 


45 


2 1 8 


-OH 


-OH 


-CH 2 CH 2 0C 3 H 7 


— CH2CH2OC3H7 


N 


c 


N 


z 




2 1 9 


-OH 


-OH 


— CH2CH2QC6H5 


-CH 2 CF 3 


N 


c 


N 


X 


50 


2 2 0 


-OH 


-OH 


-CH 2 CH 2 0C«H 5 


-CH 2 CF 3 


N 


c 


N 


z 
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5 


Comp. 
Na 


R 1 


R 2 


R 3 


R 4 


X 


Y 


Z 


P.S. 




2 2 l 


-OH 


-OH 


-CH 2 CH 2 0C s H s 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 


10 


2 2 2 


-OH 


-OH 


""CH2CH2OCSH5 


-CH 2 CH 2 0CH 3 


N 


C 


N 


Z 




2 2 3 


-OH 


-OH 




-CH 2 CH 2 0C s H s 


N 


C 


N 


X 


15 


2 2 4 


-OH 


-OH 


-CH 2 CH 2 0C 6 Hs 


^CHaCHaOCsHs 


N 


C 


N 


Z 




2 25 


-OH 


-OH 


"CHzGkOCH^C 6H5 


-CH 2 CF 3 


N 


C 


N 


X 


20 


2 2 6 


-OH 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF 3 


N 


C 


N 


Z 


2 2 7 


-OH 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 




2 2 8 


-OH 


-OH 


^Cf^C^OCFkCsHs 


— CH 2 CH 2 0CH 3 


N 


C 


N 


Z 


25 


2 2 9 


-OH 


-OH 


-~ CH2 CH 2 OCH2C sHs 


-GH 2 CH 2 0C s Hs 


N 


C 


N 


' X 




2 3 0 


-OH 


-OH 


— CH2CH2OCH2CSH5 


— CH 2 CH 2 OCsHs 


N 


C 


N 


Z 


30 


2 3 l 


-OH 


-OH 


"-CH2CH2OCH2CSH5 


-CH 2 CH 2 OCH 2 C 6 H 5 


N 


C 


N 


X 




2 3 2 


-OH 


-OH 


"QUCtUOCFUCsHs 


— CH2CH2OCH2C6H5 


N 


C 


N 


Z 


35 


2 3 3 


-OH 


-OH 


— CH2CH2OC2H4C6H5 




N 


C 


N 


X 




2 3 4 


-OH 


-OH 




~CH2CH20C2H4CsH5 


N 


C 


N 


z 


40 


2 3 5 


-OH 


-OH 


-CH 2 CH 2 0C(O)CH 3 


-CH 2 CF 3 


N 


C 


N 


X 


2 36 


-OH 


-OH 


-CH 2 CH 2 0C(O)CH 3 


-CH 2 CF 3 


N 


C 


N 


z 




2 3 7 


-OH 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 


45 


2 3 8 


-OH 


-OH 


-CH 2 CH 2 0C(O)CH 3 


~CH2CH20CH3 


N 


C 


N 


z 




2 3 9 


-OH 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C 6 H 5 


N 


C 


N 


X 


50 


2 4 0 


-OH 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C s H 5 


N 


C 


N 


z 
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Na 


R 1 


R 2 


R 3 


R 4 


X 


Y 


Z 


P.S. 


24 1 


-OH 


-OH 


-CH 2 CH 2 0C(O)Ch. 


— CH 2 CH 2 0CH 2 C«H5 


N 


C 


N 


X 


2 4 2 


-OH 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 OCH 2 C 6 H s 


N 


C 


N 


z 


2 4 3 


-OH 


-OH 


-CH 2 CH 2 0C(O)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


C 


N 


X 


2 4 4 


-OH 


-OH 


-CH 2 CH 2 0C(0)CH, 


-CH 2 CH 2 0C(0)CH 3 


N 


C 


N 




24 5 


-OH 


-OH 


-CH 2 CH 2 OC(0)C 2 H S 


-CH 2 CH 2 0C(0)C 2 H s 


N 


C 


N 


X 


2 4 6 


-OH 


-OH 


-CH 2 CH 2 OC(0)C 2 H S 


-CH 2 CH 2 0C(0)C 2 H 5 


N 


C 


N 


z 


2 4 7 


-OH 


-OH 


-CH 2 CH 2 0C(0)C 3 H 2 


-CH 2 CH 2 0C(0)C 3 H 2 


N 


C 


N 


X 


2 4 8 


-OH 


-OH 


-CH 2 CH 2 OC(0)C 3 Ht 


-CH 2 CH 2 0CC0)C 3 H 2 


N 


C 


N 


z 


2 4 9 


-OH 


-OH 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 OC(0)C 4 H 9 


N 


C 


N 


X 


2 5 0 


-OH 


-OH 


-CH 2 CH 2 0C(0)C*H 9 
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-I 


-CH 2 CH 2 0C(0)CH, 


-CH 2 CH 2 OCH 2 C 6 H s 


N 


C 


N 


Z 


3 9 3 


— NH 2 


-I 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH3 


N 


C 


N 


X 


3 9 4 


-NH 2 


-I 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


C 


N 


Z 


3 9 5 


-NH 2 


-I 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H 5 


N 


C 


N 


X 


3 9 6 


-NH 2 


- I 


-CH 2 CH 2 OC(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H s 


N 


C 


N 


Z 


3 9 7 


— NH 2 


-I 


-CH 2 CH 2 OC(0)C 3 H 7 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


C 


N 


X 


3 9 8 


-NH 2 


- I 


-CH 2 CH 2 0C(O)C 3 H 7 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


C 


N 


Z 


3 9 9 


— NH 2 


- I 


-CH 2 CH 2 0C(0)C,H 9 


-CH 2 CH 2 0C(0)C,H 9 


N 


C 


N 


X 


4 0 0 


— NH 2 


- I 


-CH 2 CH 2 0C(0)C«H 3 


-CH 2 CH 2 0C(0)C 4 H 9 


N 


c 


N 


Z 



35 



40 



45 



50 



55 
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Table 1 (Continued) 



5 


Comp. 
Na 


R 1 




R 3 


R* 


X 


Y 


z 


P.S. 




4 0 1 


-NH 2 


-OH 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


X 


70 


4 0 2 


X T T T 

-NH 2 


-OH 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


Z 




4 0 3 


-NH2 


-OH 


-CH 3 


— CH2CF3 


N 


C 


N 


X 


75 


4 0 4 


-NH 2 


-OH 


-CH 3 


-CH 2 CF 3 


N 


C 


N 


Z 




4 0 5 


-NH 2 


-OH 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


X 


20 


4 0 6 


-NH 2 


-OH 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


Z 




4 0 7 


-NH 2 


-OH 


-CF 2 CF 3 


— CH 2 CF 3 


N 


C 


N 


X 




4 0 8 


-NH 2 


-OH 


-CF2CF3 


— CH 2 CF 3 


N 


C 


N 


z 


25 


4 0 9 


-NH 2 


-OH 


-CH 2 CF 3 


-CH 2 CF 3 


N 


C 


N 


X 




4 1 0 


-NH 2 


-OH 


-CH 2 CF 3 . 


-CH 2 CF 3 


N 


C 


N 


z 


30 


4 1 1 


~NH 2 


-OH 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


C 


N 


X 




4 1 2 


-NH 2 


-OH 


— CH 2 CH 2 0CH 3 


— CH 2 CF 3 


N 


c 


N 


z 


35 


4 1 3 


-NH 2 


-OH 


-CH,CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


X 




4 1 4 


-NH 2 


-OH 


-ch 2 ch 2 (k;h3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 


40 


4 1b 




— OH 


ATI pTJ r\r% TJ 

— tn 2 U1 2 Ub 2 ns 


— tn 2 tn 2 UL- 2 n5 


N 


c 


N 


X 




4 i 6 


-NHj 


-OH 


-CH 2 CH 2 0C 2 H s 


CH 2 CH20C 2 Hs 


N 


c 


N 


z 


45 


4 1 7 


-NHi 


-OH 


— CH2CH 2 0C 3 H7 


— CH 2 CH 2 0C3Ht 


N 


c 


N 


X 


4 1 8 


-NHj 


-OH 


-CH 2 CH 2 0C 3 Ht 


— CH 2 CH 2 0C 3 Ht 


N 


c 


N 


z 




4 1 9 


-NH2 


-OH 


— CH 2 CH 2 0CsH5 


-CH 2 CF 3 


N 


c 


N 


X 


50 


4 2 0 


-NH 2 


-OH 


— CH 2 CH 2 0CsH5 


-CH 2 CF 3 


N 


c 


N 


z 



55 
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Tab 1 e 1 (Con t i nued) 



5 


Comp. 
Na 


R' 


R' 


R 3 




V 
A 


v 
1 


1-7 

z 


P.S. 




4 2 1 


-NH 2 


-OH 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 


10 


4 2 2 


-NH 2 


-OH 


-CH 2 CH 2 0C s H 5 


-CH 2 CH 2 0CH 3 


N 


C 


N 


z 




4 2 3 


-NH 2 


-OH 


-CH 2 CH 2 0C«Hs 


— CH 2 Qi 2 0CsHs 


N 


c 


N 


X 


75 


4 2 4 


-NH 2 


-OH 


-CH 2 CH 2 0C t H 5 


-CH 2 CH 2 0C,H 5 


N 


c 


N 


z 


4 2 5 


-NH 2 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF 3 


N 


c 


N 


X 




4 2 6 


-NH 2 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF 3 


N 


c 


N 


z 


20 


4 2 7 


— NH 2 


-OH 




-CH 2 CH 2 0CH 3 


N 


c 


N 


X 




4 2 8 


-NH 2 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 


25 


4 2 9 


-NH 2 


-OH 


"C&QkOClUCsHs 


-CH 2 CH 2 0C 6 H s 


N 


c 


N 


X 




4 3 0 


-NH 2 


-OH 


— CH2CH2OCH2C6H5 


"CHsCHaOCsHs 


N 


c 


N 


z 


30 


4 3 1 


-NH 2 


-OH 


CH2CH2OCH2C6H5 


-CH 2 CH 2 0CH 2 C 6 H s 


N 


c 


N 


X 




4 3 2 


-NH 2 


-OH 


-CH 2 CH 2 OCH 2 C 6 H 5 


~~CH 2 CH 2 0CH2CsH5 


N 


c 


N 


z 


35 


4 3 3 


-NH 2 


-OH 


""Cl^CHjQCzfkCsHs 


— CH2CH2OC2H4C8HS 


N 


c 


N 


X 


4 3 4 


. -NH 2 


-OH 


— CH2CH20C2H4C6H5 




N 


c 


N 


z 




4 3 5 


-NH 2 


-OH 


-CH2CH 2 0C(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


X 


40 


4 6 0 


Mil 


ATT 

-OH 


-CH 2 CH 2 0C(0)CK 3 


-CH 2 CF 3 


N 


c 


N 


z 




4 3 7 


-NH 2 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


X 


45 


4 3 8 


-NH 2 


-OH 


-CH 2 CH 2 OC(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




4 3 9 


— NH 2 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CsH s 


N 


c 


N 


X 


50 


4 4 0 


-NH 2 


-OH 


-CH 2 CH 2 OC(0)CH 3 


-CH 2 CH 2 0C s H s 


N 


c 


N 


z 



55 
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Tab 1 e 1 (Con t i nu ed) 



Comp. 
Na 


R' 


R 2 


R J 


R* 


X 


Y 


z 


P.S. 


4 4 1 


-NH 2 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 OCH 2 C t H 5 


N 


C 


N 


X 


4 4 2 


-NH 2 


-OH 


-CH 2 CH 2 OC(0)CH 3 


— CH2CH2OCH2C6H5 


N 


c 


N 


Z 


4 4 3 


-NH 2 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(O)CH 3 


N 


c 


N 


X 


4 4 4 


-NH 2 


-OH 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


c 


N 


Z 


4 4 5 


-NHj 


-OH 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H s 


N 


c 


N 


X 


4 4 6 


-NH 2 


-OH 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(O)C 2 Hi 


N 


c 


N 


Z 


4 4 7 


-NH 2 


-OH 


-Cti 2 CH 2 0C(0)C 3 H7 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


c 


N 


X 


4 4 8 


-NH 2 


-OH 


-CH 2 CH 2 OC(0)C 3 H 3 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


c 


N 


Z 


4 4 9 


-NH, 


-OH 


-CH 2 CH 2 0C(0)C4H S 


-CH 2 CH 2 0C(0)C<H 9 


N 


c 


N 


X 


4 5 0 


-NH 2 


-OH 


-GH 2 CH 2 0C(0)C 4 H s 


-CH 2 CH 2 0C(0)C4H, 


N 


c 


N 


Z 



30 

35 
40 
45 

50 
55 
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Tab 1 e 1 (Con t i nued) 



5 


Comp. 
Na 


R' 




R 3 


R 4 


X 


Y 


z 


P.S. 




4 5 1 


— NH 2 


-NH, 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


X 


70 


4 5 2 


-NH 2 


-NH 2 


-CH 2 


-CF 2 CF 3 


N 


C 


N 


Z 




4 5 3 


— NH 2 


-NH 2 


-CH 3 


-CH 2 CF 3 


N 


C 


N 


X 


75 


4 5 4 


-NH 2 


-NH 2 


-CH 3 


-CH 2 CF 3 


N 


C 


N 


Z 




4 5 5 


-NH, 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


X 


20 


4 5 6 


-NH 2 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


Z 




4 5 7 


-NH 2 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


C 


N 


X 




4 5 8 


-NH 2 


— NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


C 


N 


Z 


25 


4 5 9 


-NH 2 


-NH 2 


-CH 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


X 




4 6 0 


-NH 2 


-NH 2 


-CH 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


Z 


30 


4 6 1 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 3 


-CH 2 CF 3 


N 


c 


N 


X 




4 6 2 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 3 


-CH 2 CF 3 


N 


c 


N 


z 


35 


4 6 3 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 3 


-CH 2 CH 2 OCH 3 


N 


c 


N 


X 




4 6 4 


— NH 2 


-NH 2 


-CH 2 CH 2 OCH 3 


-CH 2 CH 2 OCH 3 


N 


c 


N 


z 


40 


4 6 5 


— NH 2 


-NH 2 


-CH 2 CH 2 OC 2 H 5 


■"CHzCFkOCzHs 


N 


c 


N 


X 




4 6 6 


-NH 2 


-NH 2 




"^CHaCHzOCzHs 


N 


c 


N 


z 




4 6 7 


-NH 2 


-NH 2 


^CHzGkOCaH? 


-CH 2 CH 2 OC 3 H 7 


N 


c 


N 


X 


45 


4 6 8 


-NH 2 


-NH 2 




-CH 2 CH 2 OC 3 H 2 


N 


c 


N 


z 




4 6 9 


— NH 2 


-NH 2 


""CHzCH^OCsHs 




N 


c 


N 


X 


50 


4 7 0 


-NH 2 


-NH 2 


^CHzCHzOCsHs 


-CH 2 CF 3 


N 


c 


N 


z 



55 
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Tab ] e 1 (Con t i nued) 



5 
70 
75 
20 

25 
30 
35 


Comp. 
Na 


R' 


R J 


R 3 


R 4 


X 


Y 


z 


P.S. 


4 7 1 


-NH 2 


-NH 2 


-CH 2 CH 2 0C ( H s 


-CH,fH,nfH, 

UJ 12 vi 12 Uvl 13 


IN 


p 


M 
IN 


v 

A 


4 72 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 5 H 5 


— fii>PH«»nPH., 


M 
IN 


p 


KT 

In 


L 


4 7 3 


-NH 2 


-NH 2 


-CH 2 CH 2 0CtH 5 


Lfn 2 ui 2 iA/5ri5 


IN 


p 


M 
IN 


X 


4 74 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 6 H 5 


vii 2 vn 2 Uvsri5 


KT 
IN 


p 


KT 


L 


4 7 5 


— NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


— fH*PF* 

vll 2 Ui 3 


KT 
IN 


p 


KT 

In 


V 
A 


4 7 6 


-NH 2 


— NH 2 


-CH 2 CH 2 OCH 2 C 6 H s 


— fH rc 
cn 2 vr3 


IN 




KT 

N 


z 


4 77 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C fi H s 


wn 2 vn 2 UL/n3 


KT 
IN 


L 


X T 

N 


X 


4 7 8 


-NH 2 


-NHj 


-CH 2 CH*OCH,f c H< 

vi 12 vi i 2 uvsii 2 V/gj 15 


— ph ph nru 

vn 2 tn 2 Utn3 


N 


c 


X T 

N 


z 


4 7 9 


-NH 2 


-NH 2 


-CHzCHiOCH^fcH. 

vi 1 2 vi 1 2 Uvl 1 2 v 6 1 1 5 


— PH PH HP H 


1\.T 

N 


c 


N 


X 


4 8 0 


-NH 2 


-NH 2 


vlI 2 vH2VA/ll2 v6il5 


tn 2 l,n 2 UL6n5 


N 


c 


N 


z 


4 8 1 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


Ui 2 ul 2 ULn 2 L« n 5 


KT 

In 


L 


KT 

N 


X 


4 8 2 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C fi H 5 


—PH,PH~f)PH P H 
Ui 2 Ui 2 Uvn 2 L6rl5 


IN 


L 


N 


z 


4 8 3. 


-NH 2 


-NH 2 


-CH 2 CH 5 0C7rLf c fi\ 

vi i Z VI 12 vV 2 l 15 


— PH PH np u p u 
tn 2 Ln 2 UL 2 rl4Lsns 


IN 


c 


N 


X 


4 8 4 


-NH 2 


-NH 2 


— CH*CH 9 0f*H.(\H c 

vi 12 Vi 12v\j 2 U4U 6 US 


— PH PH OP U P U 
vn^foUUmUHs 


N 


c 


N 


z 


4 8 5 


-NH 2 


— NH 2 


-CH 2 CH 2 0CC0)CH, 


— PH PP 


TVT 

N 


c 


N 


X 


40 


4 8 6 


-NH 2 


— NH 2 


-CH 2 CH 2 0C(0)CH, 


-CH 2 CF 3 


N 


c 


N 


z 




4 8 7 


-NH, 


— NH 2 




-CH 2 CH 2 0CH 3 


N 


c 


N 


X 


45 


4 8 8 


-NH 2 


— NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH, 


N 


c 


N 


z 




4 8 9 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C t H s 


N 


c 


N 


X 




4 9 0 


— NH 2 


-NH 2 


-CH.CHjOCWCH, 




~CH 2 CH 2 0C6Hs 


N 


c 


N 


z 


50 
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Tab 1 e 1 (Con t i nued) 



Comp. 
Na 


T? 1 

TV 


p 2 

K 


O 3 

K 


Tl 4 

R 


X 


Y 


z 


P.S. 


4 9 1 


-NH 


-NH, 


-CH,CH,0C(0)CH, 


*~ CH2CH2OCH2C6 Hs 


N 


C 


N 


X 


4 9 2 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CH,0CH,C 6 H 5 


N 


C 


N 


Z 


4 9 3 


-NH, 


-NH, 


-OMH,0C(0)CH, 


-CH I CH,OC(0)CH 1 


N 


C 


N 


X 


4 9 4 


-NH, 


-NH, 


-OM&OCOftCH, 


-CH,CH,0C(0)CH, 


N 


C 


N 


z 


4 9 5 


-NH, 


-NH, 


-CH,CH,0C(0)C,H 5 


-CH,CH,OC(0)C,Hs 


N 


C 


N 


X 


4 9 6 


-NH, 


-NH, 


-CH,CH,0C(0)C,H s 


-CH,CH,OC(0)C,Hs 


N 


c 


N 


z 


4 9 7 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,0C(0)C,H 7 


N 


c 


N 


X 


4 9 8 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,0C(0)C,H7 


N 


c 


N 


z 


4 9 9 


-NH, 


-NH, 


-CH,CH,0C(0)C,H 3 


-CH»CH»0C(0)C«H, 


N 


e 


N 


X 


5 0 0 


-NH, 


-NH, 


-CH t CH 2 0C(0)C«H, 


-CH,CH,0C(0)C4H 9 


N 


c 


N 


z 



30 



35 



40 



45 



50 



55 
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Table l (Continued) 



5 


Comp. 
Na 


K 


R 2 


R 5 


R 4 


X 


Y 


Z 


P.S. 




5 0 1 


-CI 


-NH 2 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


X 


10 


5 0 2 


-C 1 


-NH 2 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


Z 




5 0 3 


-C 1 


-NH 2 


-CH 3 


-CH 2 CF, 


N 


C 


N 


X 


IS 


5 0 4 


-C 1 


-NH 2 


-CH 3 


-CH 2 CF 3 


N 


C 


N 


Z 




5 0 5 


-c 1 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


X 


20 


5 0 6 


-C 1 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


C 


N 


Z 


5 0 7 


-CI 


-NH 2 


-CF 2 CF, 


-CH 2 CF 3 


N 


C 


N 


X 




5 0 8 


-CI 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


C 


N 


Z 


25 


5 0 9 


-C 1 


-NH 2 


~CH2CF3 


-CH 2 CF 3 


N 


C 


N 


X 




5 I 0 


-C 1 


-NH 2 


-CH 2 CF, 


-CH 2 CF 3 ; 


N 


C 


N 


z 


30 


5 1 1 


-CI 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


C 


N 


X 




5 1 2 


-C 1 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


C 


N 


z 


35 


5 1 3 


-CI 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 




5 1 4 


-CI 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


C 


N 


z 




5 1 5 


-CI 


-NH 2 


-CH 2 CH 2 0C 2 H s 


— CH 2 CH 2 0C 2 Hs 


N 


C 


N 


X 


40 


5 1 6 


-CI 


— NH 2 


-CH 2 CH 2 0C 2 H 5 


-CH 2 CH 2 0C 2 H 5 


N 


C 


N 


z 




5 1 7 


-CI 


-NH 2 


-CH 2 CH 2 0C 3 H 7 


-CH 2 CH 2 0C 3 Ht 


N 


C 


N 


X 


45 


5 1 8 


-CI 


-NH 2 


-CH 2 CH 2 0C 3 H 3 


-CH 2 CH 2 0C 3 H 3 


N 


C 


N 


z 




5 1 9 


-CI 


-NH 2 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CF 3 


N 


C 


N 


X 


50 


520 


-CI 


-NH 2 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CF 3 y 


N 


C 


N 


z 



55 
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Table 1 (Con tinued) 



5 


Comp. 
Na 


R' 




R 3 


R 4 


X 


Y 


z 


P.S. 




5 2 1 


-CI 


-J.'H, 


— CH2CH2OC6HS 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 


70 


5 2 2 


-CI 


-NH 2 


"QkCf^OCsHs 


-CH 2 CH 2 0CH 3 


N 


C 


N 


Z 




5 2 3 


-C 1 


-NH, 


— CH2CH2OC6H5 


^Q^CHjOCsHs 


N 


C 


N 


X 


75 


5 2 4 


-C 1 


-NHi 


^C^QUOCeHs 


-CH 2 CH 2 0C«H s 


N 


C 


N 


z 


5 2 5 


-CI 


-NHi 




-CH 2 CF 3 


N 


C 


N 


X 




5 2 6 


-C 1 


-NHi 


-CH 2 CH 2 OCH 2 C 6 H 5 


-CH 2 CF, 


N 


c 


N 


z 


20 


5 2 7 


-CI 


-NHs 




-CH 2 CH 2 0CH 3 


N 


c 


N 


x 




5 2 8 


-C 1 


-NH 2 


^ChUCf^OQ^CeHs 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 


25 


5 2 9 


-C 1 


-NH 2 


^CFkCFUOCIUCeHs 


— CH 2 CH 2 0CbH5 


N 


C 


N 


X 




5 3 0 


-C 1 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


— CH 2 CH 2 0C«Hs 


N 


c 


N 


z 


30 


5 3 1 


-C 1 


-NH 2 




— CH 2 CH 2 OCH 2 CtHs 


N 


c 


N 


X 




5 3 2 


-C 1 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H 5 


CH 2 CH 2 0CH 2 CsH5 


N 


c 


N 


z 




5 3 3 


-CI 


-NH 2 


-CH 2 CH 2 OC 2 H,C«H 5 


-CH 2 CH 2 0C 2 H4C 6 H 5 


N 


c 
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_pL[ pn 


NT 

IN 


TV T 

N 


X T 

N 


Y 


8 3 1 


-NH, 


-NH 2 


~CH 3 




NI 

In 


"NT 


N 


z 


8 3 2 


-NH 2 


-NH 2 


-CFjCFj 


—PR PF 


NT 
IN 


N 


X T 

N 


X 


8 3 3 


-NH 2 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


N 


N 


Y 


8 3 4 


-NHi 


-NH 2 


-CF 2 CF 3 , 


-CF 2 CF 3 


N 


N 


N 


Z 


8 3 5 


-NH, 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


N 


N 


X 


8 3 6 


-NH, 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


N 


N 


Y 


8 3 7 


-NH, 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


N 


N 


Z 


8 3 8 


-NH 2 


-NH 2 


— CH2CF3 


-CH 2 CF 3 


N 


N 


N 


X 


8 3 9 


-NH 2 


-NH 2 


-CH 2 CF 3 


-CH 2 CF 3 


N 


N 


N 


Y 


8 4 0 


-NH 2 


-NH 2 


-CH 2 CF 3 


CH2CF3 


N 


N 


N 


Z 


8 4 1 


-NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


N 


N 


X 


8 4 2 


-NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


N 


N 


Y 


8 4 3 


-NH 2 


-NH 2 


~CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


N 


N 


Z 


84 4 


-NH 2 


-NH 2 


~CH 2 CH 2 0CH 3 


-CH.CHjOCH, 


N 


N 


N 


X 


8 4 5 


-NHj 


-NHj 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


N 


N 


Y 
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Tabl e . 4 (cont inued) 



5 


Conip. 
Na 




R* 


R 1 


R* 


X 


Y 


Z 


P.S. 




8 •; 6 


-NH, 


-NH, 


-CH,CH,0CH, 


-CH,CH,0CH 3 . 


N 


N 


N 


Z 


70 


8 4 7 


-NH, 


-NH, 


-CH,CH,0C,Hs 


-CH,CH,0C,H 5 


N 


N 


N 


X 




8 4 8 


-NH, 


-NH, 


-CH,CH,0C,Hs 


-CHtOMJ&H, 


N 


N 


N 


Y 


75 


8 4 9 


-NH, 


-NH, 


-CH,CH,0C,H s 


— CHiCHjO&Hj 


N 


N 


N 


Z 




8 5 0 


-NH, 


-NH, 


-CH,CH,0C,H- 


-CH2CH20C3H7 


N 


N 


N 


X 


20 


8 5 1 


-NHj 


-NH, 


-CH,CH,0C,H7 


-CH2CH20CH7 


N 


N 


N 


Y 


8 5 2 


-NH, 


-NH, 


TCH2CH2OC3H7 


-CHjCHiO&H, 


N 


N 


N 


z 




8 5 3 


-NH, 


-NH, 


-CH 2 CH 2 0CsH 5 


-CH,CF 3 


N 


N 


N 


X 


25 


8 5 4 


-NH: 


-NH, 


— CH2CH2OC6H5 


-CH2CF3 


N 


N 


N 


Y 




8 5 5 


-NH, 


-NH, 


-OMHiOMU 


-CHjCF, 


N 


N 


N 


z 


30 


8 5 6 


-NH: 


-NH, 


— CH2CH2OC6H5 


-CHzCHzOCHa 


N 


N 


N 


X 




8 5 7 


-NH, 


-NH, 


-CH,CH,0C s H 5 


— CH2CH2OCHJ 


N 


N 


N 


Y 


35 


8 5 8 


-NH, 


-NH, 


-CH,CH,0C s H s 


-CH,CH,0CH, 


N 


N 


N 


Z 




8 5 9 


-NH, 


-NH, 


-CH,CH,0C 5 H 5 


-CH,CH,0C 6 Hs 


N 


N 


N 


X 




8 6 0 


-NHi 


-NH, 


-CH,CH,0C 6 Hs 


-CH,CH,0C 6 H s 


N 


N 


N 


Y 


40 


8 6 1 


-NH, 


-NH, 


— CH2CH2OC6HS 


— CH2CH2OC6H5 


N 


N 


N 


Z 




8 6 2 


-NH, 


-NH, 


— CH2CH,0CH,C«Hs 


-OfeCFi 


N 


N 


N 


X 


45 


8 6 3 


-NH, 


-NH, 


— CH2CH2OCH2CSH5 


-CH2CF3 


N 


N 


N 


Y 




8 6 4 


-NH, 


-NH, 


-CH,CH,OCH,C t H s 


-CH,CF, 


N 


N 


N 


Z 


50 


8 6 5 


-NH, 


-NH, 


— CH2CH2OCH2C6H5 


-CH,CH,0CH, 


N 


N 


N 


X 
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Ta b I e 4 (continued) 



s 


Comp. 
Na 


R' 


R 2 


R 5 


R* 


X 


Y 


Z 


P.S. 




8 6 6 


-NH, 


-NH, 


-CH,CH,0CH,C 6 Hs 


-CH,CH,0CH, 


N 


N 


N 


Y 


70 


8 6 7 


-NH, 


-NH, 


-CH,CH,OCH,C 6 Hs 


-CH,CH,0CH, 


N 


N 


N 


Z 




8 6 8 


-nh', 


-NH, 


-CH,CH,OCH,C«H s 


-C«,CH,0C«H 5 


N 


N 


N 


X 




8 6 9 


— NH, 


-NH, 


-CH,CH,0CH,C s H 5 


— CH,CH,0G«Hs 


N 


N 


N 


Y 




8 7 0 


-NH, 


-NH, 


-CH,CH,0CH,C 6 H 5 


— CH,CH,OCsHs 


N 


N 


N 


Z 




8 7 1 


-NH, 


-NH, 


-CH,CH,0CH,C s H 5 


-CH,CH,OCH,C,H s 


N 


N 


N 


X 


20 


8 7 2 


-NH, 


-NH, 


-CH,CH,OCH,C s H 5 


-CH,CH,OCH,C s H 5 


N 


N 


N 


Y 




8 7 3 


-NH, 


-NH, 


-CH,CH,OCH,C 6 H 5 


-CH,CH,OCH,C 6 H 5 


N 


N 


N 


Z 


25 


8 7 4 


-NH, 


-NH, 


-CH,CH,0C,H4C 5 H5 


-CH,CH,0C,H4C S H S 


N 


N 


N 


X 




8 7 5 


-NH, 


-NH, 


-CH,CH,OC,HX e H s 


-CH,CH,0C,H.C 5 H 5 


N 


N 


N 


Y 


30 


8 7 6 


-NH, 


-NH, 


~CH,CH20CH«CeHs 


-CH,CH,0C,H 1 C 6 H s 


N 


N 


N 


Z 




8 7 7 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CF, 


N 


N 


N 


X 


35 


8 7 8 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CF, 


N. 


N 


N 


Y 


8 7 9 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CF, 


N 


N 


N 


z 




8 8 0 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


~CHzCH20CH3 


N 


N 


N 


X 


40 


8 8 1 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CH,0CH, 


N 


N 


N 


Y 




8 8 2. 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CH,0CH, 


N 


N 


N 


Z 


45 


8 8 3 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


""CH2CH2OC6H5 


N 


N 


N 


X 




8 8 4 


-NH, 


-NH, 


-CH,CH,0C(0)CH, 


-CH,CH,0C 6 H 5 


N 


N 


N 


Y 


50 


8 8 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH 3 


— CH 2 CH20CeHs 


N 


N : 


N 


Z 
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Ta b I e 4 (continued) 



5 


Comp. 


R 1 


R* 




R* 


X 


Y 


Z 


P.S. 




8 8 6 


-NH 2 


— NH 2 


-CH 2 CH 2 0CC0)CH-, 

vi 1 z vi i z \j v \ vy Vila 


— fH,PH,nrH,(\H t 

i/u 2 2 uufi 2 1» 5 n s 


M 

IN 


KI 


IN 


V 

A. 


70 


8 8 7 


-NH 2 


— NH 2 


-CH 2 CH20C(0)CH 3 


VI 1 2 vJ 1 2 Wi 1 2 v € J 1 5 


N 

1 N 


in 


NT 
IN 


v 




8 8 8 


-NH 2 


-NH 2 


-CH 2 CH20CC0)CH a 

VI 1 L VI 1 1 \J\J \\JJ Vi 1 J 


vi 1 2 vl 1 2 VKjI 1 2 v $ i 1 5 


N 

IN 


M 

IN 


NT 
IN 


Li 


it 


8 8 9 


-NH 2 


— NH 2 


-CH^CH^OCCO^CH-, 

vi iZViLZVVVvy vll3 


— PH*PH*flPfff>PH, 
vii2vn2vv\uyv.ri3 


KJ 

IN 


NT 
IN 


KT 
IN 


V 
A 




8 9 0 


— NHi 


-NH 2 


vi i z VI I Z vv \U/ \jl 1 3 


— PHoPH.nprn^PH. 

vil2L,n2UvvU^vn3 


In 


NT 
IN 


KT 
IN 


V 
I 


20 


8 9 1 


-NH 2 


-NH» 

IN 1 Ij 


vfl 2 \A\ 2 U \j \\JJ 3 




NT 

N 


NT 
IN 


NT 
JN 


Or 

z 




8 9 2 


-NH* 


1 N 1 1 2 


-PH*PH,>npf.Y,p h 

ui 2 on 2 u u vuy u 2 n s 




NT 
N 


NT 

N 


TVT 

N 


X 


25 


8 9 3 


-NH 2 


1 N112 


-PHoPHoflPffftP-H. 


-ph ph npffAp u 
Ln2Lri2UbvUyv2n5 


NT 

IN 


NT 
IN 


"NT 

IN 


Y 


8 9 4 


-NH 2 


-NH 2 i 


vl 1 2 vl I 2 uV \\Jy \j 2 n 5 


-ph„ph nprn^p h 

0n2vn2Ul/VU>/v2ri5 


M 
IN 


NT 


TVT 
IN 


Z 




8 9 5 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C 3 H 7 


-CH 2 CH 2 OCC0)C 3 H 2 


N 


N 


N 


x 


30 


8 9 6 


— NH 2 


— NH 2 


-CH 2 CH 2 0C(0)C 3 H7 


-aucHjOCCox;,^ 


N 


N 


N 


Y 




8 9 7 


-NH 2 


-NH 2 


-CH 2 CH 2 OC(0)C 3 Ht 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


N 


N 


Z 


35 


8 9 8 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 0C(0)C«H s 


N 


N 


N 


X 




8 9 9 


— NH 2 • 


-NH 2 


-CH 2 CH 2 OC(0)C<Hs 


-CH 2 CH 2 OC(0)C«H S 


N 


N 


N 


Y 


40 


9 0 0 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C,H, 


-CH 2 CH 2 OCC0)C 4 H s 


N 


N 


N 


Z 



45 

50 

55 
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Table 4 (continued) 



5 


Corap. 
Na 


R' 


R 2 


R 3 


R* 


X 


Y 


Z 


P.S. 




9 0 1 


— NH 2 


-NH 2 


-CH 3 


-CF,CF 3 


N 


N 


C 


X 


10 


9 0 2 


-NH, 


-NH, 


-CH, 


-CF 2 CF, 


N 


N 


c 


Y 




9 0 3 


-NH 2 


-NH 2 


-CH, 


-CH,CF 3 


N 


N 


c 


X 


75 


9 0 4 


— NH 2 


-NH 2 


-CH, 


-CH,CF 3 


N 


N 


c 


Y 




9 0 5 


— NH 2 


-NH 2 


-CF 2 CF, 


-CF 2 CF 3 


N 


N 


c 


X 


20 


9 0 6 


— NH 2 


-NH, 


-CF,CF 3 


-CF 2 CF 3 


N 


N 


c 


Y 


9 0 7 


— NH 2 


-NH 2 


-CF 2 CF, 


-CH,CF 3 


N 


N 


c 


X 




9 0 8 


-NHi 


-NH, 


-CF,CF 3 


-CH,CF 3 


N 


N 


c 


Y 


25 


9 0 9 


— NH 2 


-NH 2 


~*CH2CF3 


-CH,CF 3 


N 


N 


c 


X 




9 1 0 


— NH 2 


-NH 2 


-CH 2 CF, 


-CH,CF 3 


N 


N 


c 


Y 


30 


9 1 1 


-NH 2 


-NH 2 


-CH,CH 2 0CH 3 


-CH 2 CF 3 


N 


N 


c 


X 




9 1 2 


— NH 2 


-NH 2 


-CH,CH 2 0CH 3 


-CH 2 CF 3 


N 


N 


c 


Y 


35 


9 I 3 


-NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


N 


c 


X 




9 1 4 


— NH 2 


-NH, 


-CH,CH,0CH 3 


-CH 2 CH,0CH, 


N 


N 


c 


Y 




9 1 5 


— NH 2 


-NH, 


-CH,CH,0C,H s 


-CH 2 CH 2 0C 2 H s 


N 


N 


c 


X 


40 


9 1 6 


— NH 2 . 


— NH 2 


-CH,CH,0C,H 5 


-CH 2 CH 2 0C 2 H 5 


N 


N 


c 


Y 




9 1 7 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 3 H 7 


-CH 2 CH 2 0C 3 H 7 


N 


N 


c 


X 


45 


9 1 8 


— NH, 


— NH 2 


-CH,CH 2 0C,H7 


-CH 2 CH 2 0C 3 H 3 


N 


N 


c 


Y 




9 1 9 


-NH, 


— NH 2 


-CH,CH 2 0C 6 Hs 


-CH 2 CF 3 


N 


N 


c 


X 


50 


9 2 0 


-NH 2 


-NH, 


-CH,CH,0C e H s 


-CH 2 CF, 


N 


N 


c 


Y 
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Table 4 (continued) 



5 


Corap. 
Na 


R' 


R< 


R 3 


R 4 


x 


Y 


z 


P s 




9 2 l 


-NHi 


-NH 2 


-CH 2 CH 2 0C t H 5 


-CH 2 CH 2 0CH 3 


N 


N 


C 


X 


10 


9 2 2 


-NH 2 


-NH 2 


— CH 2 CH 2 0C6Hs 


-CH 2 CH 2 0CH 2 


N 


N 


c 


Y 




9 2 3 


-NH 2 


-NH, 


— CH 2 CH 2 0C6Hs 


— CH 2 CH 2 OCsHs 


N 


N 


c 


X 


1S 


9 2 4 


-NH 2 


-NH 2 


— CH 2 CH 2 OCsHs 


CHjCHjOCsHs 


N 


N 


c 


Y 




9 2 5 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C 6 H s 


-CH 2 CF 3 


N 


N 


c 


X 


20 


9 2 6 


-NH 2 


-NH 2 


~~ CH2 CH 2 OCH 2 C 6 H5 


-CH 2 CF 3 


N 


N 


c 


Y 




9 2 7 


-NH 2 


-NH 2 


-CH 2 CH 2 OCH 2 C 5 H s 


-CH 2 CH 2 0CH 3 


N 


N 


c 


X 




9 2 8 


-NHj 


-NH 2 


— CH2CH2OCH2C6H5 


-CH 2 CH 2 0CH, 


N 


N 


c 


Y 


25 


9 2 9 


-NH, 


-NHj 


-CH 2 CH 2 OCH 2 C s H 5 


-CH 2 CH 2 0C s Hs 


N 


N 


c 


X 




9 3 0 


-NHi 


-NH 2 


~CH2CH20CH2C6Hs 


-CH 2 CH 2 0C«H 5 


N 


N 


c 


Y 


30 


9 3 l 


-NH 5 


-NH- 


-CH 2 CH 2 OCHjC 5 H 6 


-CHjCH 2 0CH 2 C 5 H s 


N 


N 


c 


X 




9 3 2 


-NH 2 


-NH 2 


— CHjCHjOCHjCsHs 


-CH 2 CH 2 OCH 2 C s H s 


N 


N 


c 


Y 


35 


9 3 3 


-NH 2 


-NHj 


"CH 2 CHjOC 2 H«CsHs 


~CH2CH20C2H4CeH5 


N 


N 


c 


X 




9 3 4 


-NH 2 


-NH 2 


~CH 2 CH 2 0C 2 H<C6H5 


~CH2CH20C2H4CsH5 


N 


N 


c 


Y 


40 


9 3 5 


-NH 2 


-NHj 


-CH 2 CH 2 0C(0)CH 3 


-aucFj 


N 


N 


c 


X 


9 3 6 


-NH 2 


-NHj 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF, 


N 


N 


c 


Y 




9 3 7 


-NH 2 


-NHj 


-CH 2 CH 2 0C(O)CH, 


-CH 2 CH 2 0CH 3 


N 


N 


c 


X 


45 


9 3 8 


-NH 2 


-NHj 


-CH 2 CH 2 0C(0)CH, 


-CHjCH 2 0CH 3 


N 


N 


c 


Y 




9 3 9 


-NH 2 


-NH, 


-CH 2 CH 2 0C(0)CH 2 


— CH2CH2OC6HS 


N 


N 


c 


X 


SO 


9 4 0 


-NH 2 


"NHj 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C t H 5 


N 


N 


c 


Y 
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Table 4 (continued) 



Comp. 
Na 


R' 


R* 


R 3 


R 4 


X 


Y 


z 


P. s. 


9 4 1 


-NH 2 


-NHi 


-CH 2 CH 2 0C(0)CH, 


— CH 2 CH 2 OCH 2 C*Hs 


N 


N 


C 


X 


9 4 2 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 . 


— CH 2 CH 2 0CH 2 C«Hs 


N 


N 


C 


Y 


9 4 3 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


N 


C 


X 


9 4 4 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


N 


C 


Y 


9 4 5 


-NH 2 


-NH 2 


-CH 2 CH 2 OC(0)C 2 Hs 


-CH 2 CH 2 OC(0)C 2 Hs 


N 


N 


C 


X 


9 4 6 


-NH 2 


-NHj 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H 5 


N 


N 


C 


Y 


9 4.7 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C 3 H7 


-CH 2 CH 2 0C(0)C 3 H 2 


N 


N 


C 


X 


9 4 8 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C 3 H 7 


-CH 2 CH 2 0C(0)C 3 Ht 


N 


N 


C 


Y 


9 4 9 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 0C(0)C 4 H 9 


N 


N 


C 


X 


9 5 0 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C<H, 


-CH 2 CH 2 0C(0)C 4 H, 


N 


N 


C 


Y 



35 



40 



45 



50 



55 
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Table 4 (continued) 



5 


Conip. 
Na 


R 1 


R* 


R' 


R* 


X 


Y 


Z 


P.S. 




95 1 


-NH 2 


-NH 2 


-CH 3 


-CF 2 CF, 


N 


C 


N 


X 


70 


9 5 2 


-NHi 


-NH 2 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


z 




9 5 3 


-NH» 


-NH 2 


-CH, 


-CH 2 CF 3 


N 


C 


N 


X 


75 


9 54 


-NH 2 


— NH 2 


-CH 2 


-CH 2 CF 3 


N 


C 


N 


Z ; 


9 5 5 


— NH 2 


— NH 2 


-CF 2 CF 2 


-CF 2 CF 3 


N 


C 


N 


x 




9 5 6 


-NH 2 


-NH 2 


-CF 2 CF 3 


-CF 2 CF 3 


N 


c 


N 


z 


20 


9 5 7 


-NH 2 


-NH 2 


-CF 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


x 




958 


-NH 2 


-NH 2 


-CF2CF3 


-CHiCFa 


N 


c 


N 


z 


25 


9 5 9 


-NH 2 


-NH 2 


-CH 2 CF 3 


-CH 2 CF 3 


N 


C 


N 


X 




9 6 0 


— NH 2 


— NH 2 


-CH 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


z 


30 


9 6 1 


— NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


C 


N 


x 




9 6 2 


-NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


C 


N 


z 


35 


9 6 3 


-NH 2 


-NH 2 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


C 


N 


X 


9 64 


-NH 2 


-NH 2 


— CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




9 6 5 


-NH 2 


-NH 2 


— CH 2 CH 2 0C 2 Hs 


*~CH2CH20C2Hs 


N 


C 


N 


X 


40 \ 


9 6 6 


-NH 2 


-NH 2 


~ CH 2 CH 2 0C 2 Hs 


~ffl2CH20C2Hs 


N 


C 


N 


z 




9 67 


-NH 2 


— NH 2 


— CIUCHzOCsHt 


-CH 2 CH 2 0C 3 H 2 


N 


C 


N 


X 


45 


9 6 8 


— NH 2 


-NH 2 


~ CH 2 CH 2 0C 3 H 2 


~ CH 2 CH 2 0C 3 H7 


N 


C 


N 


z 




9 6 9 


-NH 2 


-NH 2 


-CH 2 CH 2 0C«H 5 


-CH 2 CF 3 


N 


C 


N 


X 


50 


9 70 


-NH 2 


-NH 2 


- CHsCHjOCeHs 


-CH 2 CF 3 


N 


C 


N 


z 



55 

63 
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Tab 1 e 4 (continued) 



5 


Comp. 

Mn 


R' 


R 2 


R 3 


R 4 


X 


Y 


z 


P.S. 




9 7 1 


-NH 2 


-NH 2 


~~CH 2 CH 2 0C6Hs 


-CH 2 CH 2 0CH 3 


N 


c 


N 


x 


70 


9 72 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 6 Hs 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




9 7 3 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CHiOCsHs 


N 


c 


N 


Y 


75 


9 7 4 


-NH 2 


-NH 2 


-CH 2 CH 2 0C 6 H 5 


vl 1 ^ vl 1 2. VJV> bJ 1 3 


N 


c 


N 


2 




9 7 5 


-NH 2 


-NH 2 


I H <• ( H i 1 [( nil . oHt 
vl 12 VjJ 12 VV1 12 v 8J 1 5 


vl 1 2 vl 3 


N 

X N 


r 


N 


Y 


20 


9 7 6 


INI 12 


J.N X A 2 


on 2 vn 2 uvn 2 v 6 n 5 


— PHoPF, 
vii 2 vr3 


IN 


c 


IN 


7 




9 7 7 


-NH, 

i N JL 1 2 


1N112 


— PH,PH*flpH,p c H c 

. vIl 2 V->Jl 2 Uvl I2v6115 


vl 1 2 vl I 2 ULj13 


M 

IN 




IN 


Y 

A 




9 7 8 


-NH 2 


-NH, 

X ^ X 1 2 


— ph->ph.>oph<>p c h«; 


— PHoPHUflPH, 

vll2 vl 12 ULI 13 


N 

IN 


c 


N 

IN 


7 


25 


9 7 9 






-~ph,pHoOPHoP c h.; 

vll 2 viI 2 UvIl 2 v6M5 


un 2 vn 2 iA/<>n5 


IN 


c 


NT 

IN 


v 
A 




9 8 0 


-NH 2 


~NH 2 


vl l 2 vl l 2 UvI 12 v 61 1 5 


— PH,PH^flP c Hc 
vii 2 un 2 uo6n5 


IN 


r 


IN 


7 


30 


9 8 1 


-NH 2 


-NH 2 


l .liol At n 1 11 llll .flic 


VI i 2 vl 12 W_l l 2 V*>1 1 5 


N 


r 


N 

1 N 


Y 




9 8 2 


-NH 2 


-NH 2 


1 .H 0 \ At n I K .H 0 1 .flic 

vl 12 vl 1 2 Uvl 12 v 6 1 1 5 


— PH^PJUOPH^PcHc. 

vli 2 vll 2 UvII 2 vfillS 


N 


r 

\s 


N 

1 N 


7 


35 


9 8 3 


-NH 2 


x v x i 2 


-Ch\POP*PLP c Hc; 

vll 2 vl l 2 UV 2 l 14 v 6H5 


-PH^PH^DPoH.P.Hc 

vi l 2 vil2VJV 2 n4 vSilS 


IN 


n 


KI 

IN 


Y 

A 




9 8 4 


— NH 2 


X i JL X 2 


~~ CH 2 CH 2 0C 2 H4C6H5 


-PHoPH«,fiP*H,P*H e 

Vl!2vil 2 Uv 2 Il4V6n5 


INT 

IN 


c 


IN 


7 
Li 


40 


9 8 5 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 2 


-CH 2 CF 3 


N 


c 


N 


x 


9 8 6 


-NH 2 


-NH 2 


-CH 2 CH 2 OC(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


z 




9 8 7 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 2 


-CH 2 CH 2 0CH 3 


N 


c 


N 


X 


45 


9 8 8 


-NH 2 


— NH 2 


-CH 2 CH 2 OC(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




9 8 9 


-NH 2 


-NH 2 


-CH 2 CH 2 OC(0)CH 3 


— CH 2 CH 2 0CgH5 


N 


c 


N 


X 


50 


9 9 0 


-NH 2 


— NH 2 


-CH 2 CH 2 0C(0)CH 3 


CH 2 CH 2 QC«Hs 


N 


c 


N 


z 



55 



BNSDOCID: <EP. 



.063204SA1_I_> 



EP 0 632 048 A1 



Table 4 (continued) 



Comp. 

liCL 


R' 


R' 


R 3 


R 4 


X 


Y 


2 


P.S. 


9 9 1 


-NHi 


-Nh 2 


-CH 2 CH 2 0C(0)CH3 


— CH,CH,0fH,(\H« 

VI 12 VI 12 VVI 12 V <5lt5 


1 N 


c 


IN 


Y 
A 


9 9 2 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)CH 3 


VI12VJ12vVl 12 V Sit 5 


N 

IN 


c 

Vy 


IN 


n 

JU 


9 9 3 


-NHj 


-NH 2 


\jl 12 VI 1 2 vJU VUy Vi 13 


vfl 2 vfl 2 Uv \\JJ LT13 


NT 

IN 


P 
Vy 


KT 
IN 


v 

A 


9 9 4 


-NH, 


— NH, 

I N I 1 2 


vll 2 vl 1 2 \Uy vl 13 


vn2tn2UvVuyvii3 


KT 
In 




KT 
In 


L 


9 9 5 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C 2 H 5 


vi 1 Z \Jl I2w V2I » 5 


N 


r 


N 
1 N 


y 

A 


9 9 6 


-NH 2 


— NH 2 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H 5 


N 


C 


N 


Z 


9 9 7 


-NH, 


-NH 2 


-CH 2 CH 2 0C(0)C 3 H 3 


-CH 2 CH 2 0C(0)C 3 Ht 


N 


c 


N 


X 


9 9 8 


— NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C 3 Hi 


-CH 2 CH 2 OC(0)C 3 H 7 


N 


c 


N 


z 


9 9 9 


-NH 2 


— NH 2 


-CH 2 CH 2 0C(0)C*H 3 


-CH 2 CH 2 0C(0)C4H S 


N 


c 


N 


X 


1 000 


-NH 2 


-NH 2 


-CH 2 CH 2 0C(0)C4H 9 


-CH 2 CH 2 0C(0)C4H 9 


N 


c 


N 


z 
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0 



Tab 1 e 5 




N-CH 3 
NH, 



0 
OR* 



Comp. 
Na 


R 




1001 


-CH, 


-CF 2 CFj 


1002 


-CH 3 


-CH 2 CF 3 


1003 


-CF 2 CF 3 


— CF2CF3 


1004 


. -CF 2 CF, .... 


ull2vrl 3 


1005 


-CH 2 CF 3 


-CH 2 CF 3 


1006 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


1007 


-CHiCHjOGHj 


~~CH2CH20CH3 


1 0 08 


— CH2CH20C2H5 




1009 


""CH2CH20C3H7 


-CH 2 CH 2 0C 3 H 7 


1010 


-CH 2 CH 2 0C 6 H 5 


CHjCFs 


1011 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CH 2 0CH 3 


10 12 


-CH 2 CH 2 0C 6 H s 


-CH,CH,0C«H. 


1013 


-CH 2 CH 2 OCH 2 C s H 5 


-CH 2 CF 3 


10 14 


"^Cf^Cf^OCFkCsHs 


-CH 2 CH 2 0CH 3 


1015 


-CH 3 CH 2 OCH 2 C 6 H s 


-CH 2 CH 2 0C 6 H 5 


1016 


-CH 2 CH 2 OCH 2 C,H 5 


-CH 2 CH 2 0CH 2 C«H 5 


1017 


-CH 2 CH 2 OC 2 H,C 6 H s 


-CH 2 CH 2 0C 2 H4C 5 H 5 


1018 


-CH 2 CH 2 0C(0)CH, 


-CH 2 CF 3 


1019 


-CH 2 CH 2 0C(0)CH 3 


~CH 2 CH 2 0C«Hs 


1020 


-CH 2 CH 2 0C(O)CH3 


-CH 2 CH 2 0CH 2 C 5 H 5 
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Table 5 (Continued) 



Comp. 
Na 


R 5 


R 4 


1021 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 OCH 2 C s H 5 


1022 


-CHiCH.OC(0)CH, 


-CH 2 CH 2 0C(0)CH 3 


1023 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 0C(0)C 2 H* 


1024 


-CHjCH 2 OC(0)C3H 7 


-CH 2 CH 2 0C(0)C 3 H7 


1025 


-CHjOW)C(0)C«H. 


-CH 2 CH 2 OC(0)C4H, 
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75 



20 



25 



30 



35 



40 



45 



CHa 



// 



,N 




N 



Table 6 



N 

^NH 2 
9 

O^/P-OR 3 
OR 4 



Comp. 
Na 


R 3 


R* 


1026 


-CHa 


— PP PP 


1 027 


-CHj 


pu prj 

Ul 2 lr 3 


10 28 


vl 2vl 3 


pd pd 


1029 


-CF 2 CF 3 


_pu pp 


1030 


-CH2CF3 


_PU pR 


1031 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


1032 


~"CH 2 CH 2 0CH 3 


~CH2CH 2 0CH 3 


1033 


-CH 2 CH 2 0C 2 H s 


~~CH 2 CH 2 0C 2 Hs 


1034 


-CH 2 CH 5 0C3H 7 


~CH 2 CH 2 0C 3 Ht 


1035 


-OUCHiOCHs 


~CH 2 CF 3 


1036 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CH 2 0CH 3 


1037 


-CH 2 CH 2 0C«H s 


-CH 2 CH 2 0C fi H 5 


1038 


-<M 2 0CH 2 C«H 5 


-CH 2 CF 3 


1.0 3 9 


~CH 2 CH 2 0CH 2 C«H5 


-CH 2 CH 2 0CH 3 


1040 


-CH 2 CH 2 0CH 2 C t H 5 


CH 2 CH 2 0CeH5 


1041 


-CH 2 CH 2 0CH 2 C«H 5 


CH 2 CH 2 0CH 2 C6Hs 


1042 


-CH 2 CH 2 OC 2 fU t Hs 


~~CH 2 CH 2 0C 2 H4C«Hs 


1043 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


1044 


-CH 2 CH 2 0CC0)CH 3 


-CH 2 CH 2 0C 6 H 5 


1045 


-CH 2 CH 2 0CC0)CH 3 


-CH 2 CH 2 0CH 2 C 6 H 5 
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Table 6 (Continued) 



CoDip. 

Net 


R 1 




1046 


-CH 2 CH20C(0)CH 5 


"CfWHjOCF^CsHs 


1047 


-CH,Ofc0C(0)CH, 


-CH 2 CH 2 0C(0)CH 3 


1048 


-CH 2 CH 2 0C(0)C 2 H S 


-CH 2 CH 2 0C(0)C 2 H 5 


1049 


-CH 2 CH 2 0C(0)C,H7 


-CH 2 CH 2 0C(0)C 3 H 7 


1050 


-CH 2 CH 2 0C(0)C*H 9 


-CH 2 CH 2 0C(0)C 4 H 9 
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Tab 1 e 7 



Comp. 
Na 


R 3 




1051 


-CH 3 


-CF 2 CF 3 


1052 


-CH 3 


-CH 2 CF 3 


1053 


-CF 2 CF 3 


-CF 2 CF 3 


1054 


-CF2CF3 


-CH 2 CF 3 


1055 


-CH 2 CF 3 


-CH 2 CF 3 


10 5 6 


r*i 1 cm f apt f 


-CH 2 CF 3 


1057 


-CH 2 CH 2 0CH 3 


-CH 2 CH 2 0CH 3 


1058 


-"CH2CH2OC2H5 


~CH2CH20C2Hs 


1059 


-CHiCH,OCiHi 


"—CH2CH2OC3H7 


1060 


-CH 2 CH 2 0C 6 H s 


-CH 2 CF 3 


1061 


-CH 2 CH 2 0C s H 5 


-CH 2 CH 2 0CH 3 


1062 




-CH 3 CH 2 0C 5 H 5 


1063 


-CH»CH«OCH,C«Hs 


-CH 2 CF 3 


1064 




— CH2CH2OCH3 


1065 


^Cf^CFUOCHzCfiHs 


-CH 2 CH 2 0C t H 5 


1066 


— CH2CH20CH2C«Hs 


-CH 2 CH 2 0CH 2 C 6 H 3 


1067 


"•CHsCHjtt^lUCgHs 




1068 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


1069 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C s Hs 


10 70 


-CH 2 CH 2 0C(0)CH 3 


*~ CH2 CH2OCH2 C «Hs 
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Table 7 (Con t i nued) 



Comp. 
Na 


R 5 


R 4 


1071 


-CH 2 CH 2 0C(0)CH 3 


"CHzCf^OCHsCsHs 


1 072 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 OC(0)CH 3 


1073 


-CH 2 CH 2 0C(0)C 2 H 5 


-CH 2 CH 2 OC(0)C 2 H S 


1074 


-CH 2 CH 2 0C(0)C 3 H7 


-C^CHjOCCOCjHt 


1075 


-CH 2 CH 2 OC(0)C<H 9 


-GH 2 CH 2 0C(0)C 4 H 9 
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Table 1 



75 


Comp. 
Na 


R 1 


R 2 


R 3 


R 4 


v 

A 


v 


7 

- ' 


r. 0. 




1076 


-CI 


-H 


-CH 3 


-CF 2 CF 3 


N 


C 


N 


X 


20 


1 0 77 


-C 1 


-H 


-CH 3 


-CF 2 CF 3 


N 


c 


N 


z 




1078 


-C 1 


-H 


-CH 3 


-CH 2 CF 3 


N 


c 


N 


X 




1079 


-C 1 


-H 


-CH 3 


-CH 2 CF 3 


N 


c 


N 


z 


25 


1080 


-CI 


-H 


-CF 2 CFj 


-CF 2 CF 3 


N 


c 


N 


X 




1081 


-C 1 


-H 


-CF2CF3 


-CF 2 CF 3 


N 


c 


N 


z 




1082 


-C 1 


-H 


-CF 2 CF, 


-CH*CF 3 


N 


c 


N 


X 


30 


1083 


-C 1 


-H 


-CF 2 CFj 


-CH 2 CF 3 


N 


c 


N 


z 




1084 


-C 1 


-H 


-CH 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


X 




1085 


-CI 


-H 


-CH 2 CF 3 


-CH 2 CF 3 


N 


c 


N 


z 


35 


1 086 


-CI 


-H 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


c 


N 


X 




1 087 


-CI 


-H 


-CH 2 CH 2 0CH 3 


-CH 2 CF 3 


N 


c 


N 


z 




1 088 


-CI 


-H 


-CH 2 CH 2 0CH 3 




N 


c 


N 


X 


40 


1 089 


-CI 


-H 


-CH 2 CH 2 0CH 3 . 


-CH 2 CH,OCH 3 


N 


c 


N 


z 




1090 


-C 1 


-H 


-CH 2 CH 2 0C 2 H 5 


-CH 2 CH 2 OC 2 H 5 


N 


c 


N 


X 




109 1 


-CI 


-H 


-CH 2 CH 2 0C 2 H 5 


-CH 2 CH 2 OC 2 H 5 


N 


c 


N 


z 


45 


1092 


-CI 


-H 


-CH 2 CH 2 0C 3 H 7 


— CH2CH2OC3H7 


N 


c 


N 


X 




1093 


-CI 


-H 


— CH 2 CH 2 0C 3 H 3 


— CH2CH2OC3H7 


N 


c 


N 


z 




1094 


-C] 


-H 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CF 3 


N 


c 


N 


X 


50 


1095 


-CI 


-H 


CH 2 CH 2 OCsHs 


-CH 2 CF 3 


N 


c 


N 


z 
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Tab I e 1 (Con t inued) 



5 


Comp. 


R' 


R 2 


R 3 


R* 


X 


Y 


z 


P.S. 




1096 


-C 1 


-H 


-CHzCHzOCsHs 

VJ 1 £ VI I i W p 1 1 5 


vl 12 Ol 12 «W 13 


N 


c 


N 


Y 


70 


10 97 


-C 1 


-H 


-CH 2 CH 2 0C 6 H 5 


-CH 2 CH 2 0CH 3 

VI 1 / VI I A WI 1 S 


N 


c 


N 


z 




1098 


-C 1 


-H 


-CH 2 CH 2 QC 6 H 5 


-CH.QkOCsHs 


N 


c 


N 


x 


75 


10 9 9 


-C 1 


-H 


VI 12 vl 12 vv 61 15 


OJ 12 VI 120061 15 


N 
1 v 


r 


N 

IN 


7 


110 0 


-C 1 


-H 


— PH,PH*0PH.>P c H* 

W 12 vl 12vvll2v61I5 


Oi] 2 Ol 3 


M 

IN 


p 


M 

IN 


Y 

-A. 




110 1 


— r i 




V/fi 2 on 2 uon 2 o e n 5 




IN 


r 


NT 
IN 




20 


110 9 
1 1 U L 


_ p i 


— T-T 

n 


— PW PH ftPH P H 


_pu pu npH 
onzofoUona 


M 
In 




M 
In 


A 




1 1 0 ^ 


— r l 

w 1 




— PH«PH«nPH.P,H c 
on 2 on 2 uon 2 o e n 5 


_pu pu npu 


M 
IN 


c 


In 


*7 
Z» 


OK. 


110 4 


— r i 


i j. 


— PHoPH^flPHoPrH* 

Ol 1 2 Oi 1 2 UOl 1 2 O 6 11 5 


Ol^v^tfOens 


IN 


r 


IN 


v 

-A. 




1 1 0 R 


_p i 


— H 


— PH,PH„nPHoP,H c 
on 2 on 2 uon 2 06n5 


on 2 on 2 uo6n5 


IN 


c 


KT 
In 


^7 
jL. 


30 


1 1 0 fi 

1 I V U 




— U 

I X 


— PH„PH„nPHJ\H c 
on 2 on 2 uon 2 o cn 5 


— PH*PH„nPHJ\H t 
2 on 2 uv>n 2 v c n 5 


M 
IN 


P 


KT 

IN 


Y 

A. 




110 7 




— H 


— Ph%PH.>0PHVP c h\ 

01I20J 1200112 06*15 


— PH,Pn\(Yh\PcH K 

Oi I 2 01 120*01 12 v 61 15 


N 

IN 


P 


KJ 

IN 






1 1 0 fi 

1 1 V u 


— p i 


— H 
1 1 


— PH,PH*0PolLP*Hc 

OI12 Ol 12 O"0 21140611 5 


— PH*PH*nP«H,P,Hc 

Oil 2 vJl2 Uv 2114. V g n 5 


KI 

IN 


P 


IN 


A 


35 


1 I v O 


— r i 


1 1 


— PHoPH^flP.H.PcHc 

0n2Ofl2U02ll4O6n5 


— PH-.PHoflP.H.P.Hc 

Vll 2 vll2Uv2n4v»sn5 


IN 


P 


KI 

IN 


7 




1110 


-CI 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


X 


40 


1111 


-CI 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CF 3 


N 


c 


N 


z 




1112 


-CI 


-H 


-CH 2 CH 2 0C(0)CH 3 


— CH 2 CH 2 0CHs 


N 


c 


N 


X 


45 


1113 


-C 1 


— H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0CH 3 


N 


c 


N 


z 




1114 


-C 1 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C 6 Hs 


N 


c 


N 


X 


50 


1115 


-CI 


-H 


-CH 2 CH 2 0C(0)CH 3 


— CH2CH2OC6HS 


N 


c 


N 


z 
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Tab 1 e 1 (Cont inued) 



lomp. 
Na 


R' 


R 2 


R 5 


R 4 


X 


Y 


Z 


P.S. 


1116 


-C 1 


-H 


-CHtCHiOCCOXH, 




N 


C 


N 


X 


1117 


-CI 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 OCH 2 C s H 5 


N 


C 


N 


Z 


1118 


-C ] 


-H 


-CH 2 CH 2 0C(O)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


C 


N 


X 


1119 


-C 1 


-H 


-CH 2 CH 2 0C(0)CH 3 


-CH 2 CH 2 0C(0)CH 3 


N 


C 


N 


Z 


1 120 


-C 1 


-H 


-CH 2 CH 2 0C(0)C 2 H s 


-CH 2 CH 2 0C(0)C 2 H 5 


N 


C 


N 


X 


1121 


-CI 


-H 


-CH 2 CH 2 OC(0)C 2 H S 


-CH 2 CH 2 0C(0)C 2 H s 


N 


C 


N 


Z 


1 1 22 


-C 1 


-H 


-CH 2 CH 2 0C(0)C 3 H7 


-CH 2 CH 2 0C(0)C 3 H 7 


N 


C 


N 


X 


1 1 23 


-C 1 


-H 


-CH 2 CH 2 0C(0)C 3 H7 


-CH 3 CH 2 0C(0)C 3 H, 


N 


C 


N 


Z 


1 1 24 


-C 1 


-H 


-CH 2 CH 2 0C(0)C4H, 


-CH 2 CH 2 0C(0)C4H, 


N 


C 


N 


X 


1 1 25 


-C 1 


-H 


-CH Z CH 2 0C(0)C4H 9 


-CH 2 CH 2 0C(O)C«H, 


N 


C 


N 


z 



The compound of the present invention may be synthesized according to the following reaction scheme 
(1)or(2): 
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Reaction Scheme (I): 



w 



0\y W 



R 4 O-P-OR 5 
OR 3 



(III) 



70 



(ID 



75 



20 



w 



On 
(IV) 



0 3 
P -OR 3 

OR 4 



H 




(V) 



( I ) 



base 



25 (wherein, R 1 to R\ and a ring A are as defined above; R 5 is an ethyl group having one or more substituents 
selected from a group consisting of fluorine, C-C* alkoxy, phenoxy, C7-C10 phenylalkoxy, C2-C5 acyloxy, 
C1-C4 acylamino and hydroxy!; W is a leaving group such as halogen, paratoluenesulfonyloxy. methanesul- 
fonyloxy, trifluoromethanesulfonyloxy). 

A compound of Formula (II) is reacted with a compound of Formula (III) at 10 - 250 *C. preferably at 

30 130 - 180 • C for 0.1 - 20 hours, preferably for 3 - 15 hours. 

A compound of Formula (IV) may be separated and purified, as needed, by the conventional means for 
separation and purification, for example, by distillation, adsorption, partition chromatography. A compound 
of Formula (IV) may be separated and purified as described above, but may be directly used in the 
subsequent reaction without purification. 

35 Subsequently, a compound of Formula (IV) is reacted with a compound of Formula (V) in the presence 
of a base, for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, 
potassium hydride, triethylamine, diazabicycloundecene in a solvent such as acetonitrile, tetrahydrofuran! 
dimethylsulfoxide, dimethylformamide, methylpyrrolidone at 10 - 200 °C, preferably at 50 - 150 *C, for 0.1 
to 100 hours, preferably for 5-20 hours to give a compound (I). 
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Reaction Scheme (2): 
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(wherein, R 1 to R 4 , and a ring A are as defined above; Me is methyl and Et is ethyl) 

A compound of Formula (VI) is reacted with trimethylsilyldiethylamine in a solvent, for example, in a 
chlorinated solvent such as dichloromethane, dichloroethane, chloroform at the temperature around room 
temperature for about an hour. In this case, two moles or more trimethylsilyldiethylamine is used based on 
one mole of a compound of Formula (VI). 

Subsequently, after the reaction mixture is concentrated to dryness, the residue is dissolved in a 
chlorinated solvent such as dichloromethane, and two mole or more oxalyl chloride is added to 1 mole of 
the compound of Formula (VI), and the reaction is carried out in the presence of a catalytic amount of 
dimethylformamide under ice cooling for about an hour, then at the temperature around room temperature 
for about an hour. 

After a solvent is distilled off, thus obtained compound of Formula (VII) without purification is usually 
reacted with R 3 OH, R 4 0H in a solvent, for example, a chlorinated solvent such as dichloromethane or 
pyridine, acetonitrile, tetrahydrofuran, dimethylsulfoxide, dimethylformamide, methylpyrroiidone, etc. at 10 - 
100 preferably at 20 - 30 'C for 0.1 - 100 hours, preferably for 5 - 24 hours to give a compound (I). 

A compound of Formula (I) which may be obtained according to the above reaction scheme (1) or (2) 
may be separated and purified by properly selecting conventional means for separation and purification for 
nucleotide, for example, recrystallization, adsorption, ion-exchange, partition chromatography or the like, as 
needed. Various base derivatives may be derived from thus obtained compound of Formula (I) according to 
the known methods, as needed. 

As the compound of Formula (II), (ill) or (VI) in the above reaction schemes, those commercially 
available reagents may be purchased and used. Alternatively, those synthesized according to the known 
methods may be suitably used. 

As shown in the following experimental examples, the compound of the present invention may be 
expected as antiviral agents which can be orally administered, and further expected to possess an- 
tineoplastic activity like other ionic phosphonate-nucleotide analogs. The viruses of interest may not be 
particularly limited, but include, for example, RNA viruses such as human immunodeficiency virus, influenza 
virus, hepatitis C virus; DNA viruses such as herpes simplex virus type-l, herpes simplex virus type-ll, 
cytomegalovirus, herpes zoster, hepatitis B virus. More preferably, it is hepatitis B virus. 
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The compound of the present invention can be orally administered to a human patient. The dose is 
appropriately determined depending on, for example, the age, the conditions, the weight of the subject. 
Generally, 1 - 1,000 mg/kg, preferably 5 - 50 mg/kg is administered once or more daily. 

The compound of the present invention is preferably used as a composition comprising pharmaceuti- 
cal^ acceptable carrier such as conventional pharmaceutical carrier, excipient, etc. Such carrier may be 
either solid or liquid. Solid carrier includes, for example, lactose, kaolin, sucrose, crystalline cellulose, corn 
starch, talc, agar, pectin, stearic acid, magnesium stearate, lecithin, sodium chloride; and liquid carrier 
includes, for example, glycerin, peanut oil, polyvinyl pyrrolidone, olive oil, ethanol, benzyl alcohol, propylene 
glycol, physiological saline, water, etc. 

Various dosage form may be employed, including tablets, powders, granules, troches, etc. when a solid 
carrier is used; and syrups, soft gelatin capsules, gels, pastes, etc. when a liquid carrier is used. 

Example 

The present invention will be explained in detail in the following examples, which are not a limitation of 
the scope of the invention. 

Example 1 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]adenine (compound No. 309 in Table 
1) 

2-Chloroethylchioromethylether (1.96 g, 15.2 mmol) was reacted with tris(2,2,2-trifluoroethyl)phosphite 
(5 g, 15.2 mmol) at 160 °C for 14 hours to quantitatively obtain 5.15 g of 2-[bis(2,2,2-trifluoroethyl)- 
phosphonylmethoxylethyl chloride. 

Adenine (2.07 g, 15.3 mmol) was suspended in dimethylformamide (30 ml) and reacted with sodium 
hydride (60 % in mineral oil, 0.61 g) at 100 'C for an hour. Subsequently, 2-[bis(2,2,2-trifluoroethyl)- 
phosphonyimethoxyjethyl chloride (5.15 g) was added to the above reaction solution and reacted at 100 *C 
for 5 hours. After reaction was over, the product was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on silica gel column and eluted with 5 % 
methanol/chloroform to give the title compound (2.77 g, 42 %). 
m.p.: 111 - 113 *C (ethyl acetate/hexane) 

1H-NMR (CDCI3, 5) : 3.91 (d, J = 8.0Hz, 2H) 3.94 (t, J = 5.0Hz, 2H) 4.30-4.39 (m, 6H) 6.00 (br, 2H) 
7.83 (s, 1H) 8.31 (s. 1H) 

Example 2 

Production of 9-[2-[bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2,6-diaminopurine (compound No. 459 
in Table 1) 

The procedure in Example 1 was repeated, except that 2,6-diaminopurine was used instead of adenine, 
to obtain the title compound, 
m.p.: 108 'C (ether) 

1H-NMR (CDCI3, S) : 3.91-3.95 (m, 4H) 4.24 (t, J = 5.1 Hz, 2H) 4.30-4.42 (m, 4H) 4.68 (br, 2H) 5.32 (br, 
2H)7.57(s, 1H) 

Example 3 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonyimethoxy]ethyl]-2-amino-6-chloropurine (compound No. 
509 in Table 1) 

The procedure in Example 1 was repeated, except that 2-amino-6-chloropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 132 -C (ether) 

1H-NMR (CDCI3, 5) : 3.91 (t, J = 4.7Hz, 2H) 3.94 (d, J = 7.6Hz, 2H) 4.30 (t, J = 4.7Hz, 2H) 4.35-4.49 
(m, 4H) 5.16 (br, 2H) 7.83 (s, 1H) 



77 



EP 0 632 048 A1 



Example 4 

Production of 7-[2-[bis(2,2,2-trifluoroe^ (compound No 

510 in Table 1) 

5 

The procedure in Example 1 was repeated, except that 2-amino-6-chloropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: amorphous 

1H-NMR (CDCI3.6) : 3.93 (t, J = 5.1 Hz, 2H) 3.94 (d, J = 7.7Hz, 2H) 4.24 (t, J = 5.1Hz, 2H) 4.31-4 42 
70 (m, 4H) 4.66 (br, 2H) 5.27 (br, 2H) 7.56 (s, 1H) 

Example 5 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl>8-aza-2,6-diaminopurine (compound 
is No. 663 in Table 1) 

The procedure in Example 1 was repeated, except that 8-aza-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 169 'C (ethano!) 

20 1 H-NMR (Me2SO-d G , 5) : 3.98 (t, J = 5.1Hz, 2H) 4.11 (d, J = 7.8Hz, 2H) 4.46-4.86 (m, 6H) 6.38 (br, 2H) 

7.18-8.00 (m, 2H) 

Example 6 

25 Production of 8-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-8-aza-2.S-diaminopurine (compound 
No. 664 in Table 1) 

The procedure in Example 1 was repeated, except that 8-aza-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound. 
30 m.p.: 128 °C (diisopropyl ether) 

1H-NMR (Me2 SO-d6, 5) : 4.03-4.15 (m, 4H) 4.55-4.71 (m, 4H) 6.05 (br, 2H) 7.50 (br, 2H) 

Example 7 

35 Production of 7-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]theophylline (compound No. 805 in Ta- 
ble 3) 

The procedure in Example 1 was repeated, except that theophylline was used instead of adenine, to 
obtain the title compound. 
40 m.p.: 77 *C (hexane) 

1H-NMR (CDCI3, 5) : 3.41 (s, 3H) 3.60 (s, 3H) 3.93 (d, J = 8.1Hz, 2H) 3.94 (t, J = 5.0Hz, 2H) 4 31-4 48 
(m, 4H) 4.52 (t, J = 5.0Hz, 2H) 7.60 (s, 1 H) 

Example 8 

45 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2,6-dichloropurine (compound No 559 
in Table 1) 

The procedure in Example 1 was repeated, except that 2,6-dichloropurine was used instead of adenine 
so to obtain the title compound. 

m.p.: 71-72 'C (ethyl acetate/hexane) 

1H-NMR (CDCI3, 5) : 3.90-4.08 (m, 4H) 4.32-4.52 (m, 6H) 8.19 (s, 1H) 
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Example 9 

^To"^^^^ (c0m - 



5 



The procedure in Example 1 was repeated, except that 3-deaza-8-aza-2.6-diaminopurine was used 
instead of adenine, to obtain the title compound, 
m.p.: 116- 122 *C (ether) 

'H-NMR (Me, SO-cfe. J) : 3.94 (t. J = 5.2Hz. 2H) 4.09 (d, J = 7.7Hz. 2H) 4.46-4.78 (m, 6H) 5.55 (s 2H) 
10 5.57 (s. 1H)6.66(s,2H) ' 

Example 10 

in. Jh 6 ? T^' 0 ,n f^^ 6 1 ^ rePeated * eXCept th3t 7-dea2a.8-aa-2.Miaminopurine was used 
instead of adenine, to obtain the title compound. 

m.p.: 54 - 64 'C (ether) 

20 'H-NMR (Me 2 SO-d 6 . 8) : 3.91 (t, J = 5.3Hz, 2H) 4.07 (d, J = 8.0Hz, 2H) 4.27 (t, J = 5 3Hz 2H) 4 52- 

4.78 (m.4H) 8.00 (s,1H) 

Example 1 1 

25 Sf) 0 " ° f ^ [2 " [biS(2 ' 2 ' 2 - tri,lu0roethyl)phos P hon y |methox v]ethyl]-6-chloropurine (compound No. 1.084 in 

nHJ h l P ?,? edUre i0 EX J amPl8 1 WaS repea,ed ' except ,hat ^htoropurine was used instead of adenine to 
obtain the title compound. 

30 m.p.: oil 

1 H-NMR (CDCIa. 5) : 3.95 (d. J = 7.8Hz, 2H) 4.00 (t, J = 4.9Hz, 2H) 4.34-4.48 (m, 4H) 4.52 (t J = 49Hz 
2H) 8.20 (s, 1H) 8.75 (s, 1H) 1 

Example 12 

35 

Production of 9-[2-[methyl(2.2,2-trifluoloethyl)phosphonylmethoxy]ethyl]adenine (compound No. 303 in Ta- 

«. a HH T H e T 0mPO l J ^ °? tained ^ EXamp ' e 1 0 9 ' 23 mm0l) Was dissolved in metha "°< do ml), to which was 

2£LtSiE J 1?? rea f° n 31 50 ' C 7 h ° UrSl ^ Pr ° dUCt W3S c -™ed to dryness. Th" 
residue was eluted with 5 % methanol/chloroform to obtain the title compound (0 75 q 88%) 
m.p.: 1 07 - 1 1 0 • C (ethyl acetate/hexane) ' 

1 H-NMR (CDCI3, 5) : 3.74 (d, J= 11.1Hz. 3H) 3.83 (d, J = 8.3Hz. 2H) 3.93 (t. J =4.1 Hz 2H) 4 30-4 39 
(m. 4H) 5.65 (br, 2H) 7.86 (s, 1H) 8.33 (s. 1H) 

Example 13 

Production of 9-[2-[meth y l(2.2,2-tri f luo.oeth y l) P hos P hony.methoxy]eth yl ]-2,6-diamino P urine (compound No. 
*tD<5 in i aoie 1 ) 

u^L^T^J*™?? 9 WaS repeat6d ' 6XCept ' hat ,he com P°^ obtained from Example 2 was 
used instead ot that obtained from Example 1 . to obtain the title compound, 
m.p.: amorphous 

1 H-NMR (CDCI3, t) : 3.77 <d, J = 11.0Hz, 3H) 3.86 (d. J = 8.2Hz. 2H) 3.91 (t, J = 5.0Hz 2H) 4 24 ft 
J = 4.1 Hz, 2H) 4.25-4.42 (m, 2H) 4.69 (br, 2H) 5.35 (br, 2H) 7.60 (s. 1 H) 
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Example 14 

Production of 9-[[2-[bis(2-methoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 313 in Table 1) 

5 9-[(2-Phosphonylmethoxy)ethyl]adenine (1 g, 3.5 mmol) was suspended in dichloromethane (10 ml) and 

reacted with trimethylsilyldiethylamine (3 ml) at room temperature for an hour and concentrated to dryness. 
The residue was dissolved in dichloromethane (10 ml), to which were add^d dimethylformamide (0.05 ml) 
and oxaJyl chloride (0.9 ml). The mixture was reacted under ice-cooling for an hour, then at room 
temperature for an hour. After solvent was distilled off, the residue was dissolved in pyridine (20 ml) and 
70 reacted with 2-methoxyethanol (0.76 g) at room temperature for 12 hours. After concentration to dryness, 
the residue was dissolve in chloroform, adsorbed on silica gel column, eluted with 5 % methanol/chloroform 
to give the title compound (0.3 g, 22%). 
m.p.: 90- 93 °C (ethyl acetate/hexane) 
1H-NMR (CDCI3, S) : 3.35 (s, 6H) 3.55. (d, J=4.6Hz, 4H) 3.86 (d, J = 8.2Hz, 2H) 3.95 (t, J = 4.9Hz, 
75 2H) 4.16-4.19 (m, 4H) 4.40 (t, J=4.9Hz, 2H) 5.67 (br, 2H) 7.98 (s, 1H) 8.35 <s. 

1H) 

Example 15 

20 Production of 9-[[2-bis(2-phenoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 323 in Table 1 ) 

The procedure in Example 11 was repeated, except that 2-phenoxyethano! was used instead of 2- 
methoxyethanol, to obtain the title compound, 
m.p.: 112 - 115 -C (hexane) 
25 1H-NMR (CDCI3, 5) : 3.88 (t, J = 4.8Hz, 2H) 3.95 (d, J = 8.0Hz, 2H) 4.07 (t. J = 4.4Hz, 4H) 4.21-4.26 

(m. 4H) 4.30 (t. J = 4.8Hz, 2H) 5.55 (br, 2H) 6.85-6.92 (m. 6H) 7.26 (t. J =7.4Hz, 
4H}8.06 (s, 1H) 8.12 (s. 1H) 

Example 16 

30 

Production of 9-[[2-bis(2-benzyloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 331 in Table 1 ) 

The procedure in Example 11 was repeated, except that 2-benzyloxyethanol was used instead of 2- 
methoxyethanol to obtain the title compound. 
35 m.p.: 45-48 • C (hexane) 

1H-NMR (CDCI3, 5) : 3.61 (d, J = 4.6Hz, 4H) 3.81 (d, J = 8.1 Hz, 2H) 3.84 (t, J = 5.0Hz, 2H) 4.17-4.23 
(m, 4H) 4.30 (t, J = 5.0Hz, 2H) 4.51 (s, 4H) 5.49 (br, 2H) 7.29-7.33 (m, 10H) 7.91 
(s, 1H) 8.35 (s. 1H) 

40 Example 17 

Production of 9-t[2-bis(2-acetoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 343 in Table 1) 

The procedure in Example 11 was repeated, except that 2-acetoxyethanol was used instead of 2- 
45 methoxyethanol, to obtain the title compound, 
m.p.: 68-70 °C (ethyl acetate/hexane) 
1H-NMR (CDC13, 5) : 2.08 (S, 6H) 3.84 (d, J = 8.3Hz, 2H) 3.95 (t, J = 4.9Hz, 2H) 4.22-4.26 (m, 8H) 4.42 
(t, J = 4.9Hz, 2H) 5.63 (br, 2H) 7.94 (s, 1H) 8.36 (s. 1H) 

so Example 18 

Production of 9-[[2-bis(2-valeryloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 349 in Table 1) 

The procedure in Example 1 1 was repeated, except that 2-valeryloxyethanol was used instead of 2- 
55 methoxyethanol to obtain the title compound, 
m.p.: oil 

1H-NMR (CDCI3, 5) : 0.91 (t, J = 7.5Hz, 6H) 1.36 (qt, J = 7.5Hz T 4H) 1.60 (tt, J = 7.5Hz, 4H) 2.33 (t, 
J = 7.5Hz, 4H) 3.83 (d, J = 8.1 Hz, 2H) 3.95 (t, J = 5.0Hz, 2H) 4.21-4.25 (m, 8H) 
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4.41 (t, J = 5.0Hz, 2H) 5.73 (br, 2H) 7.94 (s, 1H) 8.35 (s. 1H) 

Example 19 

5 Production of 9-[2-bis(2 f 2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-iodoadenine (compound No. 359 in 
Table 1) 

The procedure in Example 11 was repeated, except that 2,2,2-trifluoroethanol and 9-[(2-phosphonyl- 
methoxy)ethyl]-2-iodoadenine were used instead of 2-methoxy ethanol and 9-[(2-phosphonylmethoxy)ethyl]- 
io adenine, respectively, to obtain the title compound, 
m.p.: 179 -C (CHCI 3 ) 

1H-NMR (Me2 SO-d6. 5) : 3.88 (t, J = 5.0Hz, 2H) 4.13 (d, J = 8.0Hz, 2H) 4.28 (t, J = 5.0Hz, 2H) 4.56- 

4.70 (m, 4H) 7.63 (br, 2H) 7.99 (s, 1H) 

75 Example 20 

Production of 9-[2-bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 259 in Table 1) 

The procedure in Example 1 was repeated, except that 6-O-benzylguanine, which can be synthesized 
20 by the known method, was used instead of adenine, to obtain 9-[2-[bis(2,2,2-trifluoroethyl)- 
phosphonylmethoxy]ethyl]-6-0-benzylguanine. 

The compound (2.21 g, 4.07 mmol) was dissolved in ethanol (20 ml), to which were added cyclohexene 
(20 ml) and 20 % palladium hydroxide carbon (1 .5 g), and the mixture was reacted under reflux for 2 hours. 
After palladium hydroxide carbon was removed by filtration, the solution was concentrated to dryness. The 
25 residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % metha- 
nol/chloroform to obtain the title compound (1.01 g, 55 %). 
m.p.: 214 • C (ethanol) 

1H-NMR (Me2 SO-d6, 5) : 3.86 (t, J = 5.1Hz, 2H) 4.13 (d, J = 8.1Hz, 2H) 4.17 (t, J = 5.0Hz, 2H) 4.58- 

4.70 (m, 4H) 6.61 (br, 2H) 8.06 (s, 1H) 10.88 (br, 1H) 

30 

Example 21 

Production of 7-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 260 in Table 
1) 

35 

Guanosine (1 g, 3.53 mmol) was suspended in dimethylacetaminde (10 ml), to which was added 2-[bis- 
(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl iodide (1.7 g). and the reaction was carried out at 100 °C for 
2 hours. The reaction solution was concentrated to dryness, and the residue was dissolved in 30 % 
methanol/water, adsorbed on an octadecyl silica gel column, eluted with 30 % methano l/water to give the 
40 title compound (0.1 g, 6.3 %). 

m.p.: 255 *C (H 2 0) 

1H-NMR (Me2 SO-d6, h) : 3.89 (t, J = 5.0Hz, 2H) 4.10 (d, J = 8.0Hz, 2H) 4.40 (t, J = 5.0Hz, 2H) 4.57- 

4.70 (m, 4H) 6.34 (br, 2H) 8.09 (s, 1H) 10.95 (br, 1H) 

45 Example 22 

Production of 9-[2-bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]adenine-1-N-oxide (compound No. 780 
in Table 2) 

50 The compound in Example 1 (8.12 g, 18.6 mmol) was dissolved in chloroform (150 ml), to which was 
added m-chloroperbenzoic acid (15 g), and reacted at 50 "C for 2 hours. The separated precipitate was 
removed by filtration, then adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (3.42 g, 42 %). 
m.p.: 186 -C (ethyl acetate) 

55 1H-NMR (Me2 SOd6, 5) : 3.88 (t, J = 5.0Hz, 2H) 4.10 (d, J = 8.0Hz, 2H) 4.36 (t, J = 5.0Hz, 2H) 4.52- 

4.66 (m, 4H) 8.18 (s, 1H) 8.56 (s, 1H) 
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Example 23 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-6-thioguanine (compound No. 609 in 
Table 1) 

5 

The compound in Example 3 (800 mg, 1.7 mmol) was dissolved in ethanol (15 ml), to which was added 
thiourea (157 mg) and reacted under reflux for 4 hours. After reaction was over, the mixture was cooled to 
room temperature and concentrated to dryness. The residue was dissolved in cnioroform, adsorbed on a 
silica gel column and eluted with 5 % methanol/chloroform to give the title compound (252 mg, 32 %). 
10 m.p.: 144 *C (ethanol) 

1 H-NMR (Me2 SO-d6, 5) : 3.80 (t, J = 5.1 Hz, 2H) 4.06-4.16 (m, 4H) 4.49-4.68 (m, 4H) 6.73 (br. 2H) 

7.76 (S.1H) 

Example 24 

75 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amino-6-p-toluylthiopurine (com- 
pound No. 1 ,030 in Table 6) 

The compound in Example 3 (9.4 mg, 20 mmol) was dissolved in DMF (90 ml). p-Thiocresol (5.23 g) 
20 and triethylamine (2.8 ml) were added at room temperature, and the mixture was reacted at 100 °C for 4 
hours. After reaction was over, the reaction mixture was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 
chloroform to give the title compound (9.8 g, 88 %). 

m.p.: oil 

25 1 H-NMR (CDCI3, 5) : 2.40 (s. 3H) 3.89-3.96 (m, 4H) 4.26 (d, J = 5.1 Hz, 2H) 4.39-4.47 (m, 4H) 4.79 (br, 

2H) 7.23 (d, J = 9.8Hz, 2H) 7.31 (d, J = 9.8Hz, 2H) 7.71 (s. 1H) 

Example 25 

30 Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonyImethoxy]ethyl>2-hydroxy-6-p-toluyithiopurine (com- 
pound No. 1 ,055 in Table 7) 

The compound in Example 21 (6.9 mg, 12.3 mmol) was dissolved in 50 % aqueous acetic acid (120 
ml). Sodium nitrite (12 g) was added thereto, and the mixture was reacted at 50 °C for 1 hour. After 
35 reaction was over, the reaction mixture was cooled to room temperature and concentrated to dryness. The 
residue was partitioned between chloroform and aqueous sodium bicarbonate, and the chloroform layer was 
dried on magnesium sulfate and filtered. The filtrate was concentrated to dryness, crystallized from ether to 
give the title compound (2.31 g, 34 %). 

m.p.: 176 °C (ether) 

40 1 H-NMR (Me2 SO-d6, 6) : 2.33 (s, 3H) 3.85 (t, J = 5.1 Hz. 2H) 4.01 (d, J = 8.0Hz, 2H) 4.25 (d, 

J = 5.1 Hz, 2H) 4.53-4.69 (m, 4H) 7.24 (d, J = 8.1 Hz, 2H) 7.43 (d, J = 8.1 Hz, 
2H) 8.05 (s, 1H) 11.58 (br, 1H) 

Example 26 

45 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-1-methylguanine (compound No. 1,005 
in Table 5) 

The compound in Example 20 (500 mg, 1.1 mmol) was dissolved in DMF (7 ml), and reacted with 
so potassium carbonate (150 mg), molecular sieves (0.4 nm, 100 mg) and methyl iodide (203 mg) at room 
temperature for 2 hours. The reaction solution was filtered and concentrated to dryness. The residue was 
dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (30 mg, 5.8 %). 
m.p.: oil 

55 1 H-NMR (Me 2 SO-d & , 5) : 3.27 (s, 3H) 3.80 (d, J = 5.0Hz, 2H) 4.05-4.11 (m, 4H) 4.52-4.68 (m, 4H) 6.98 

(br, 2H) 7.59 (s, 1 H) 
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Reference Example 1 

Production of 9-[[2-bis(2-acetamidethyl)phosphony!methoxy]ethyl]adenine 




O 



P (OCH 2 CH 2 NHCOCH 3 ) 2 



The procedure in Example 1 1 was repeated, except that 2-acetamide etahnol was used instead of 2- 
methoxyethanol, to obtain the title compound. 
20 m.p.: oil 

1H-NMR(CDCI3, 5): 2.02 (s, 6H) 3.41-3.53 (m, 4H) 3.81 (d, J = 8.5Hz, 2H) 3.94 (t, J = 4.9Hz, 2H) 
3.97-4.21 (m, 4H) 4.43 (t, J = 4.9Hz, 2H) 6.18 (br, 2H) 6.77 (br, 2H) 8 00 (s. 1H) 
8.34 (s. 1H) 

25 Reference Example 2 

Production of 9-[[2-bis(2-hydroxyethyl)phosphonylmethoxy]ethyl]adenine 



30 



NH. 




0 
II 

P (0CH 2 CH 2 OH) 2 



50 



The compound obtained from Example 13 (1 g, 1.9 mmol) was dissolved in ethanol, 10 % palladium- 
carbon (0.1 g) was added and reacted at 60 'C for 7 hours under hydrogen atmosphere. After palladium- 
's carbon was removed by filtration, the solution was concentrated to dryness. The residue was dissolved in 
chloroform, adsorbed on a silica gel column, eluted with 5 % methano l/chloroform to give the title 
compound (0.38 g, 55 %). 

m.p.: 102 - 104 *C (ethyl acetate) 
1H-NMR(Me2SO-d6,S): 3.50 (q, J = 3.9Hz, 4H) 3.86-3.96 (m, 8H) 4.32 (t, J = 5.1Hz, 2H) 4.85 (t, 
J = 5.6Hz, 2H) 7.21 (br, 2H) 8.09 (s, 1 H) 8.1 3 (s. 1 H) 

Experiment 1 
Inhibition of HBV growth 

HB611 cells (recombinant human lever cancer cell producing HBV, 2x1 0 4 ) was incubated on Dulbecco 
ME medium containing bovine fetal serum, streptomycin (100 mg/mi), penicillin (100 lU/ml) and G-418 (0.2 
mg/ml) at 37 *C. On the 2nd and 5th days of cultivation, the medium was changed, then the media 
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containing specimens at final concentration of 10 mM were substituted on the 8th, 11th and 14th days. On 
17 days of cultivation, DNA of the cell was recovered. The amount of HBV-DNA was measured by southern 
blotting, and inhibition of HBV-DNA synthesis in the cell was determined. In addition, the concentration of 
the compound required for 50 % death of the HB611 cells was determined. The results are shown in the 
5 following Table 8. 



Table 8 



Compound 


Inhibition of HBV-DNA Synthesis(%) 


LCkn of HB611 ppII 


Example 1 


91 .5 


>1000 


Example 2 


99.9 


840 


Example 3 


99.9 


399 


uAdl 1 1 pi fcf O 






Example 12 


86.3 


>1000 


Example 13 


100 


>1000 


Example 14 


55.0 


>1000 


Example 15 


59.7 


174 


Example 16 


57.8 


178 


Example 17 


66.2 


>1000 


Example 18 


73.4 


47 


Example 20 


99.9 




Example 21 


71.3 




Example 22 


76.2 




Example 23 


86.1 




Example 24 


99.9 




Example 25 


99.9 




Example 26 


99.9 




Reference Example 1 




>1000 


Referemce Example 2 


31.0 


>1000 



Experiment 2 

Inhibition of HBV growth in rat or mouse serum upon oral administration 

Groups of rats (3 rats per group) were received single oral dose of specimen (1 g/kg or 0.5 g/kg), bled 
at 1 hour after administration and serum was prepared. Separately, groups of mice (3 mice per group) were 
received single oral dose of specimen (0.3 g/kg), bled at 30 minutes after administration and serum was 
prepared. 

HB611 cells (2X10 4 ) were incubated on Dulbecco ME medium containing 10 % bovine feta! serum, 
streptomycin (100 mg/ml), penicillin (100 lU/ml) and G-418 (0.2 mg/ml) at 37 *C. On the 2nd and 5th days 
of cultivation, the medium was changed, then substituted with a medium containing 5 % of the above serum 
(rat or mouse serum after oral administration of the specimen) on the 8th, 11th and 14th day, and DNA of 
the cell was recovered on the 17th days of cultivation. The amount of HBV-DNA was measured by southern 
blotting, and intracellular HBV-DNA synthesis inhibition was determined. For reference, the same experi- 
ment was conducted on PMEA. The results are shown in the following Table 9. 
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Table 9 





Compound 


Subject 


Oral Dosage (g/kg) 


HBV-DNA Synthesis lnhibition(%) 


5 


Example 1 


Rat 


1 


89.9 




Example 2 


Rat 


1 


71 .9 




Example 3 


Mouse 


0.3 


99.9 




Example 4 


Mouse 


0.3 


36.3 




Example 5 


Mouse 


0.3 


87.2 


70 


Example 12 


Rat 
rid l 


1 


92.9 




Example 13 


Rat 


1 


77.7 




Example 14 


Rat 


0.5 


25.4 




Example 15 


Rat 


0.5 


38.5 




Example 16 


Rat 


0.5 


43.6 


75 


Example 18 


Rat 


0.5 


61.4 




Example 20 


Mouse 


0.3 


99.9 




Example 22 


Mouse 


0.3 


15.2 




Reference Example 1 


Rat 


0.5 


0 




Referemce Example 2 


Rat 


0.5 


0 


20 


PMEA 


Rat 


1 


35.5 



Claims 



25 



1. A phosphonate-nucleotide ester derivative of the following general formula (I): 



30 



35 




o 



CH Z CH 2 OCH 2 P-OR 1 

OR 4 



( I ) 



wherein ring A represents 



40 



45 



50 



R 

Cx 



O 



or 




55 wherein R 1 and R 2 independently represent hydrogen, halogen, hydroxyl, mercapto, C 6 -Cio arylthio or 
ammo; R 3 represents Ci-C* alkyl or ethyl having one or more substituents selected from the group 
consisting of fluorine, C1-C4 alkoxy, phenoxy, C7-C10 phenylalkoxy and C 2 -Cs acyloxy; R* represents 
ethyl having one or more substituents selected from the group consisting of fluorine, C,-C 4 alkoxy, 
phenoxy, C7-C10 phenylalkoxy and (VC5 acyloxy; X, Y and Z independently represent methyne or 
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nitrogen atom; or a pharmaceutical^ acceptable salt thereof. 
2. A compound according to Claim 1, wherein the ring A is 

5 



70 




75 wherein R 1 and R 2 are as defined in Claim 1. 

3. A compound- according to Claim 1, wherein the ring A is 



R 1 




25 

wherein R 1 is hydrogen, chlorine, hydroxyl, mercapto, tolylthio or amino; R 2 is hydrogen, chlorine, 
iodine, hydroxyl or amino. 

30 4. A compound according to Claim 1, wherein the ring A is 



35 




40 

wherein R 1 is amino; R 2 is hydrogen. 
5. A compound according to Claim 1, wherein the ring A is 

45 



50 




55 wherein R 1 and R 2 are amino. 

6. A compound according to Claim 1, wherein R 3 is d-C 3 alky!, 2,2,2-trifluoroethyl or ethyl having a 
substituent selected from the group consisting of C1-C3 alkoxy, phenoxy, C7-C10 phenylalkoxy and C 2 - 
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Cs acyloxy. 

7. A compound according to Claim 1 , wherein R 2 is Ct -Cs alkyl or 2 r 2,2-trif luoroethyl. . 

8. A compound according to claim 1, wherein R 4 is 2,2,2-trifluoroethyI or ethyl having a substituent 
selected from a group consisting of Ci-Ca alkoxy, phenoxy, C7-C10 phenyialkoxy and C2-C5 acyloxy. 

9. A compound according to Claim 1, wherein R 4 is 2,2,2-trifluoroethyI. 

10. A compound according to Claim 1, wherein X and Z are nitrogen atoms, X and Y are nitrogen atoms, or 
X, Y and Z are nitrogen atoms. 

11. A pharmaceutical composition which comprises a compound of Claim 1 and a pharmaceutical^ 
acceptable carrier. 

12. An antiviral agent containing a compound of Claim 1 as an active ingredient. 

13. A method for treatment of viral infection which comprises administering a compound of Claim 1 to a 
patient infected with a virus. 

14. A method for treatment of Claim 13, wherein the virus is hepatitis B virus. 
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